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The study of South A.si an Crania is of 
particular interest for a number of reasons. On 
the one hand the cultural peculiarities and wide 
differences in the dialects suggest that the jeopl- 
have been isolated for a long period. This is 
also the view of Risky (1915) who says about the 
Indian peninsula, 'No where else in the world do w: 
find the population of a large continent broken up 
into an infinite number of mutually exclusive 
aggregates, the members of which are forbidden by 
an inexorable law to marry outside the group to 
which they belong.' On the other, Keith (1916) 
says , 'Without doubt many of the races found in 
India, Purthur India, and in Oceania have been 
produced by the blending of two or more distinct 
human. stocks.' Similarly it has been recorded 
(quoted by Crook 1914) that according to 
Lthnographical survey of India, 1906, 'The 
Burmese is the most mixed race in the province.' 
The other causes such as tradin,_;, which are 
traceable at the present day, contribute to the 
same result. 
The origins of these South Asian peoples as 
a whole have not been determined historically due 
a 
tokc onstant influx of various types of civilizatio 
India,esnecially the Northern plains and the Decca s, 
has been the scene of constant war and rapine 
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except for short periods notably those of Asoka 
(267 B.C. - 230 .C. ), Harsha (606 A.D. - 646 A.D. 
the early -. ughals (1483 A.D. - 1605 A.D.), the 
British Supremacy (1858 - 1947). During these 
ayes of unrest there must have been dispersion of 
the population, interminglin ; of racial types 
helped by slave driving which was a normal 
condition of existence. 
The earlier attempts to discover the relation 
ships of 'the race' have been based almost entirel 
on philological evidence and the most fantastic 
and often diametrically opposed theories brought 
forward by different writers. 
Hence the study of South Asian Crania is 
undertaken in an attempt to reveal by means of 
their cranial charactristics the different groups 
of the people inhabiting these regions. 
A survey of the literature concerned with the 
anthropological contribution to the South Asian 
crania reveals that very little comprehensive 
work has been carried out. The earlier study has 
been based either on purely metrical or largely on 
non -metrical methods. 
Anthropologists have in the past taken one or 
other of two opposed views on the relative value of 
metrical and non -metrical methods. On the one 
hand, good Jones (1931) says, 'It is the constant 
r 
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despair of the physical anthropologist that 
neither absolute measurements nor even indices, 
no matter how cunningly contrived, can give a 
satisfactory concrete picture of the form of the 
cranium or any part of it.' However, I orant 
(1939) remarks that the metrical method has the 
added advantage of permitting the systematic 
reduction of data for making comparisons. 
On the other hand, study by the non-metrical 
method alone is also unsatisfactory as Wood Jones 
(1931) has pointed out, 'Of the characters that 
are incapable of precise measurement all are not 
alike, for some are capable of reference to 
conventional standards and some are not. Even 
the accepted conventions of verbal estimation are 
far from satisfactory in their actual application. 
Hooton (1926) has r' marked about the conventional 
standards, 'They are capable of classification 
according to presence or absence, grade of develop 
ment and form, if the observer is experienced and 
is able to maintain a constant standard for his 
morphological anpraisals.' i od Jones (1931) 
says, 'Such (non-metrical) descriptions are nearly 
always unsatisfactory, their utility being almost 
entirely confined to their employment as working 
notes by their original aathor.' He, however, 
goes on to remark, 'It is only by further wor?T in 
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this direction that we may arrive at what might 
be termed a sufficient descriptive catalogue 
of nor:- metrical cranial morphological features, wh 
combined with the graphic reconstruction methods, 
may be expected to yield a concrete picture of 
the essential characters of any racial type of 
skull.' Dlora.nt (1939) points out that it would 
be difficult to devise effective ways of 
expressing some of the features metrically. He, 
however, goes on to say, 'Unfortunatel;- it is 
quite impossible to reconcile some of the general 
conclusions reached by statistical means with 
conclusions of certain kinds regarding the 
relationship put forward by those who rely almost 
entirely on anatomical comparisons.' He 
attributes this to the difficulty of standardizing 
non- metrical features. However, he also holds 
out hope that an thro nolo,mis is will 'speak with one 
voice' in the future. 
The study by netrical or non -metrical methods 
is of value for the determination of local racial 
characteristics, rut the anthropologists are 
faced with the problem of mixed races. Morant 
(1923) also expressesthis view, and says, 'The 
general tendency of anthropologists nowadays is 
to lay smaller stress on the value of local races 
and to seek for fundamental human types which may 
ich 
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be minded or hybridised in local races.' 
Recently an approach which incorporates the 
systematic use of both metrical aJd non -metrical 
methods of study has been expanded by Angel (1944) 
He says, 'It is my hypothesis that really useful 
and dynamic description of such small samples as 
are available is possible only through 
the use of morphological types chosen from the 
total series ' Hence all the crania 
irrespective of geographical or ethnographical 
basis has been pooled together and analysed 
metrically and non-metrically on this basis. 
They are divided into groups acnording to Angel's 
morphological types. 
As used by Angel, the method is designed 
to follow the inter play of different types through 
successive periods in a limited area. This study 
is an attempt to apply the same approach to the 
rather different situation presented by the South 
Asian Crania available for. study. Here the popul 
ationg.a.re rot succeeding one Another in time, but 
occupy contiguous regions within a large area. 
Angel's methods have been adopted throughout in 
pursuing this study except for certain characters 
which have been omitted and a few which hOte been 
added to make the study more comprehensive. Mfre 
this has been done mention of it is made in the 
text. 
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Material and method of selection. 
The collection. of mature male crania w''icb form 
the subject of the present study is made available 
in the Anatomical Museum at Edinburgh University. 
An effort is made to make as representative as 
possible in order to cover the whole of South 
Asia as well as neighbouring South East Asia 
(Burma. - Borneo) and China (Tibet and South 
China). 
A total of 241 crania are chosen out of 471 
representing these ruions. The other small seri -s 
of 19 T-aga, 6 1Teddah, 4 Sakai, 4 Tibetan an.c? 4 
South Indian crania are studied separately. They 
cannot be pooled together with the total selected 
crania due to inadequate representation of each 
of these series, the peculiar geographical origin, 
and certain. peculiarities (p. q? ) . 
The selection of the materiel is rade keeping 
two purposes in view. One is to sel -ct only thos 
crania which are free from damage likely to hamper 
the metrical and non- metrical observations. The 
other is to select only mature male crania: so cs t. 
keep the series uniform as far as possible through.0 
the study. 
The determination of age and sex is carefully 
carried out in every case making use of the usual 
criteria (Turner 1884 - 1886) and Morant (1922 - 
1923). 
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Sexing of Crania.. 
For tis the criteria laid doom by Turner 
(1884 - 1886) are fo11 wed. He says, 1 Ir_ 
determinina. the sex, I have relied on the 
comparison of skills of each race on the greater 
size, weight and capacity, on the projection of 
the glabella, superciliary rides, mastoid proces., 
inion and superior curved occipital line and on a 
more backward slope of the frontal region as 
characteristic of the male skulls. Whilst a more 
feeble development of the ridges and the projectio s 
which mark the position of air sinuses and the 
attachment of the muscles, smaller size and cap.aci y, 
a fuller occipital souama as compared with the ini.n._ 
and curved line; a more vertical forehead, a 
greater flatteninf' of the vertex and consecuertly 
a diminished height of the a.k.ull with frecjueritly, 
though not invari- bly, a gYeator breadth of the 
cranium in the region of the parietal eminences 
than near the soua:mous sutures have to be rer.^..rded 
as characteristic of the female skull.' 
The crania known to originate from Fengal 
ar.: peculiar it that they are smaller and lighter 
than the remainder of the South Asian series and 
cannot easily be sexed. However, the same 
criteria., which have proved satisfactory with the 
other South Asian crania where the sex difference 
are much more clearly marked with regard to the se i1g 
( 
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Segregation of Primary types. 
The cranial mat :riai available for study has 
already been used by a number of different authors 
(Harrower 1926, 1928 and Turner 1899 - 1913). 
These ÿ revious workers have dealt with their mater 
as constituting local or ethnographic groups, 
mostly too small in. number to permit statistical 
analysis. The pr --sent study has been an 
exloration of the possibilities of a different 
line of approach as stated above, that is, to 
pool the material available over a large area and 
subdivide it morphologically without reference to 
geographic or ethnographic groupings. 
Initially it was intended to confine the 
study to the material from India (including° Ceylon 
and Last Pakistan). However on including, the 
crania available from North Eastern periphery 
of this area, types appeared which were alien to 
peninsular India but cognate to either South East 
Asia or South Chiba. To take account of these 
North East Indian crania it was decided to extend 
the study by takinz in the areas of South East Asi 
and South China. 
The first result of this analysis is to 
reveal that each of these three larger regions 
(India with Ceylon_' , South Last Asia and South 
China). displayed a recognisable homogeneity of 
al 
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type most clearly registered by the norma 
facialis of the cranium Plate No. 5, 6, 7 and S 
Vol. 11. This primary grouping is thus 
esentially equivalent to that arrived at on quite 
other grounds by Woo and Morant (1932). The 
distinctive facial characters of the three 
regional types are as follows:- 
Indian region (Plate No. 6 and. 7) : 
The long axis of the cheek bones as seen in norma 
facialis, that is essentially in the line of the 
orbital processes are disposed vertically, or may 
even appear to converge downwards. The face 
thus presents an appearance of narrowness which 
is independent of the actual relation of. heireht an 
breadth by measurement. Furthermore, in the vast 
majority of these crania the interorbital region 
appears narrow and the nasal bridge strongly 
arched and prominent. 
South Last Asian region (Plate T ?o. 5) : 
The face appears remarkably wide, owing to a very 
pronounced outward flare of the cheek bones, and 
although the interorbital region is broad, the 
nasal bridge is distinctly arched. 
South Chinese region (Plate No. 8): 
The face gives the impression of being 
elongated. This is due very largely to a downwar 
development of the maxilla below the lower border of 
the zygoma.tio arches, as a result of the cheek 
bones, even though wide and flaring, do not dominat 
the form of the face as in the preceding groups. 
The interorbital region is broad and the nasal 
bridge almost completely flat. 
Definition of Moroholo=Tical types: 
The process of placing the various specimens 
into groups has been carried out by direct 
comparison since all the crania are simultaneously 
available and it is not necessary to have recourse 
to photographs such as Angel (1944) used in his 
study. 
The only method of type selection available fo 
use within each of the above groups is to take as a 
basis for comparison a small number of crania varyi 
from two to four all showing the same or similar 
morphological characters. All the remaining crani 
are then scrutinized for similar types which are 
then grouped with those first selected. From the 
remainder another small group of crania of very 
similar appearance to each other but disimilar from 
the first group is selected, and the thole process 
- 12 - 
repeated. T'.,is is done until the whole series 
is divided into groups of similar crania. This 
makes it possible for a simultaneous comparison of 
all norreie of each cranium with the others. 
Easy assembly of the cranium into groups can be 
obtained by bringing together those that appear mo 
nearly identical with one of the standard crania. 
The sorting and grouping together of these crania 
repeated frequently at intervals of sevral days t 
prevent the eye getting accustomed to particular 
features. 
This method has produced seven such groups 
and repeated checking does not appreciably alter t 
placing of individual skulls within the various 
groups. 
On the basis of this analysis it has been 
found possible to recognize three types (provision 
labelled 11, 111 and I 111) within the Indian 
area, two types (Bl and 311) in the South mast 
Asian area, and two types (C1 and C11) in the 
Chinese area. The salient features of these 
different types are as follows: - 
South Last Asian Type B1 (Plate No. 9): 
Vault moderately lon^-., high in relation to 
length and breadth, occiput evenly rounded. 
l ly 
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South 
. as t Asian 'l'Srpe 311 (Plate No. 9) : 
Vault short and wide, high in relation to length. bu 
not to breadth, occiput all ost flat ana vertical. 
Indian 'Type I 1 (Plate No . 10) : 
Vault moderately long, high. in relation_ to length 
but not to breadth. Occiput evenly rounded. 
Forehead inclined and somewhat receding. 
Indian Type 111 (Plate No. 11): 
Vault long, high in relation to breadth but not to 
length, occiput rounded or slightly protruding. 
Forehead rounded and receding. 
Indian `hype I 111 (Plate No. 10) : 
Vault long, high in relation to breadth but not to 
length, relatively flat on top, occiput protruding. 
Forehead vertical. 
Chinese `l'z e C1_ (l. te No. 12): 
Vault short, high in relation to length but not to 
breadth, moderatel ?r flat on top, occiput slightly 
rounded and almost vertical. 
Chinese Type C11 (Plate No. 12): 
Vault moderately long, high in relation to length 
and breadth, occiput protruding. i:'; f. h (i tir e 
f] 
The type distribution of the individual crania 
of South Asian series with their geographical 
position is given in Table 1 and sown in MaptPlate 
No. 1 and 2 in vol. 11. 
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Measurement of South Asian Cranial l;rpes. 
The craniometrical work to be of value must 
follow some accepted scheme as far as possible. 
Trevor (1950) points out, 'Despite the existence 
of international concordats on anthropometric 
procedure there is still a regrettable divergence 
in practice among different observers which has 
vitiated the comparability of a formidable 
proportion of their results.' And to 
substantiate his remarks he says, 'In view of 
the question as it affects methods adopted to 
measure the living, Mahalanobis estimates that, 
'fully from b5¡ to 70% of the usefulness of the 
material is wasted owing to lack of agreement 
in definition and technique.' 
Hence in this present study the terms, fixed 
bony points and cranio -met.L ical procedures 
mentioned by Trevor (1950) have been adopted. 
The measure Tents have been made with 
instruments graduated in millimeters, and have 
been read in every case to the nearest whole 
millieter. From these measurements, the 
followinc statistical pee -zamc rs have been 
calculated. 
- i7 - 
1_, Arithmetic !..ea.n of each measuremert, for 
each series. 
2. Standard deviation of each measurement. 
3. leighted. raea.r stard.ara. deviation of each 
measuremert . 
4. Sta d.a.rd error of mean of each rneasu.remert 
for each series calculated. from weighted 
mean star d_a.rd r9.eviatior. 
het'' od of calculation: 
'The, estimated S.D. (standard deviat i o ..) 
be defined a.s. .0( -x)2f -iii where x is the 
arithmetic mean of =. s .mple and k -ñ the deviation 
of 11. observations from it.' (Trevor 1947) . 
The standarddevia ti or rr' i ch is the measure 
of the variability of the series, is the basis of 
all further statistical -anal rsis . It is therefore 
essertia1 t, :;=t 7.7e should be ably to accept this 
measure as v=1id. But in : ractice it is very 
doubtful whether the standard deviation 
determined from a small sample is a true measure 
of va.ri^bility. Howells (1k'36) indeed asserts 
that the standard. deviation c r_ot be relied upon 
if the sample consists of less than fifty specimens 
Several methods for overcoming this difficulty 
have beer proposed. Pearson and his co- workers 
have advocated taking the standard deviation 
18 
determined from a, sinPle very large series as 
applicable to all. Howells (1936) has suggested 
that the mean for the standard deviation of several 
large series should be used as a standard with whic 
to compare those obtained from the samples under 
discussion. A slightly differert method. sugrgested by C.> v .., v d 
Trevor (1947) is the calculation of a weighted mean 
standard deviation for the several samples di scusse' 
He says , ' to use the _lean weighted value of he 
various standard deviations of each character to fi d 
the standard errors of the respective means, these 
irrelevant differences will be ironed out.' This 
procedure assumes that the inaccuracies of t12e i-r.d.i idual 
standard deviations will tend to cancel one another out. 
In Table III the weighted mean standard 
deviations of the present South Asian series are - 
coììpared with t'ose of series which bave been taken 
as standard by Pearson and his co- workers. 
Wherever comparison is possible, it will be seen 
that the weighted mean standard deviations of the 
present series are of the same order of magnitude 
as toe of the s=tandard' series; except ir. a 
few instances they are larger but in none 
appreciably smaller. By this criterion it appears 
that the weighted mean standard devin Lion is a 
reasonable measure of v ?riability. It seems 
more logical therefore, to follow Trevor's procedure 
and derive the standard error for the means of the 
present South Asian cranial series from the weighter. 
mean sta lard_ deviation. 
The next step is the c^.lcu_lation of weighted 
mean of standard deviation which is calculated by 
multiplying standard deviation of each character 
with its respective 'degree of freedom' IN- 1 , 
then dividing the sum of the product by total 
number of degrees of freedom. 
Standard error of Mean: 
To obtain the standard error of the mean, the 
standard deviation (in this study the weiftted 
mean standard deviation) is divided by th e souare 
root of the number of observations comprising the 
series (j ). 
$taï.dard error-of difference of cleans: 
The significance of the difference (D) 
between the means for the same rleasurerierit in . 
different series is determined by the ratio which 
it bears to the standard error of the differe-c -. 
(ED).. This is calculated by the formula_ 
+ ay2, where Si,1 and. S..,2 are the standard 
errors of the means to be c, m red. T1]e ratio 
D /ED has been tern ed. the 'Critical Ratio'. 
For the difference to be considered statis- 
tically significa: t, the 'critical ratio' must 
exceed a certain value. There is, however, some 
divergence of practice among recent writers as to 
the level at which this value should be set. Keen 
- 20 - 
(1 '47) says, '.';.ccording to the laws of probability 
the significance of the numerical values obtained 
for the Critical ratio is as follows. If the 
critical ratio is 2.5, a difference between the tw . 
means ecual to or greater than -dle observed difference 
is not likely to be found_ in flare than 6 out of 100C 
comparisons of groups drawn from similar population 
groups. Hence, we are justified in concludin° that 
the observed difference is almost c rtainly due to 
systematic and not to chance factors; in other word 
that the obsérved difference is s iErifi cant . Such 
is all more justified if the cri ti ca 
ratio exceeds 2.5, the significance becoming more 
more important as the critical ratio increases. T 
Trevor (1947) regards as siviific ̂nt all the 
critical ratios of 2.0 or more; at this level such 
a difference would arise by chance about once in 
á F o±OS 
twenty times. Nevertheless he d__F,.,.. dintinction 
èo úilcor. those cases in which it exceeds 2.5. 
Steffersen (1953.) takes all values of the critical 
ratio in excess of 2.0 to be significant without 
further differentiation. In this study those 
differences which are si .7nific !t at a critical 
ratio of 2.5 are differentiated from those which ar 
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General Consideration 
The form both of the brain. case and the face 
are also expressed by indices. Ln. its simplest 
form an index is the percentage ratio of one 
measure to a second. For convenience the values 
of certain indices are grouped into arbitrary 
categories. 
The arbitrary categories basedon the values 
given by Harrower (192 11) and Martin (1928) are 
utilized for the first five indices and analysis o 
the metrical features is made on that basis. In 
the last three indices (Angel 1944) the low or 
high values of the indices concerned are given 
in the analysis only. The indices used in this 
study together with their divisions into 
categories are given below. 
1. Cranial Index, 100 maximum cranial 
breadth+ maximum cranial length. 
Values are grouped according to 1110.r-%1.n. 
Ur. er 75 
75 - 79.9 
S0 or over 
dolichocephalic or dolichocr: ial 
mesaticepha li c or mes ocrania 
brachycephalic or brachycra al 
- 40 - 
2. Length- height index (vertical index), 100 
basi- bregmatic height; cranial length 
Ogor under chamaecephali c or chamaecrani -1 
70.1 - 7 '9 - - - - - - oaadc,.ow;QA 
75.0 or over hypsicephalic or hypsicranial 
3. Nasal index, 100 nasal breadth ; nasal height 
4&?or under leptorrhine (narrow nosed) 
47.®. - 0.9 mesorrhine (medium nosed) 
5$ or over Platyrrhine (broad nosed) 
4. Left orbital index, 100 orbital height 
orbital breadth 
Under 84 microsemic (low orbit) 
84 - 89 mesosemic (medium orbit) 
over 89 megaser_nic (high orbit) 
5. Upper facial index, 100 upper facial heigh 
4 bizygomatic breadth 
Values are grouped, according to Martin (1928) 
under 50 euryprosopic (broad faced) 
50 - 55 mesoprosopic (medium faced) 
55 leptoprosopic (narrow faced) 
6. Breadth- height index, 100 basi- 
bregmatic height cranial breadth. 
- 41 - 
7. Pronto-parietal index, 100 minimum 
frontal breadth cranial breadth. 
8. Cranio- facial index, 1015 byz; *gomatic 
breadth _ cranial breadth. 
Analysis of Metrical Characters 
South East Asian Series: 
At the 2.5 level of the critical ratios, 
these two series (Bl and B11) differ significantly 
from one another in five characters: 
horizontal circumference, sagittal arc, occipital 
arc, cranial length and cranial index. All these 
five differences largely express one fact, the 
greater cranial length. of type Bl compared with 
type B11. The difference in cranial index is 
accentuated by the lower cranial breadth of type 
Bl compared with ty»e B11, but this difference 
is significant only at the 2.0 level. Other 
characters which are significantly different 
- 4`; - 
at the 2.0 level are: occipital chord, length - 
height index and breadth -height index. The 
latter pair reflect the fact that cranial height 
is almost identical in the two groups; thus in 
type B1 it is higher in relation to breadth, in 
type B11 higher in relation to length. The 
occipital chord and occipital arc express the 
difference in occipital form between the two 
cranial trpes. 
Indian Series: 
At the 2.5 level, type I 1 is significantly 
different from both type I 11 and type T 111 in 
cranial breadth, cranial index and also in 
bimaxillary breadth, that is both the latter 
types have moderately narrow brain cases and 
also narrower faces. At the 2.0 level, type I 1 
also differs from both the other types in cranial 
length, byzygomatic breadth and upper facial he igh 
The brain case of type I i is shorter and the face 
longer as well as wider. Characters in which typ 
T 1 differs from type 111 alone are (at the 2.0 
level), horizontal circumference, sagittal arc, 
occipital arc, nasal index and (at the 2.5 level) 
breadth -height index, all except the last two 
characters reflect the greater length of the 
- 43 - 
cranium in type I 11. 
Indian des 111 and 1 111: 
At the 2.5 level, the mean of minimum frontal 
o(veo ave, 
breadth, frontal chord and basion -proo hior_ length is 
significantly larger in type 111 as compared with 
type 1 111. Because of the difference in minimum 
frontal breadth compared with the close similarity 
in cranial breadth, the fronto-parietal index is 
significantly higher in type 111. At the 2.0 
level the former two are larger in type I 11 and 
later are larger in type I 111, cranial length, 
parietal arc and foramen magnum breadth. On 
account of the differences in cranial length, the 
cranial index is significantly higher in type I 111. 
The breadth -height index is also significantly 
different at this level, being higher in type I 11, 
although the difference in the basi- bregrnatic height 
is not significant. 
Chinese Series: 
The number of differences between types Cl and 
C11 which are significant at the 2.5 level is remark- 
able. They are cranial length, cranial breadth, 
horizontal circumference, sagittal arc, parietal arc, 
occipital arc, transverse arc, parietal chord, 
occipital chord, cranial index, length -height index and 
- 44 - 
breadth -height index. Of these, type C11 has the 
greater values for all the measurements in the 
sagittal plane (cranial length, sagittal arc, 
parietal arc, parietal chord, occipital arc, occipital 
chord), whereas the values of cranial breadth and 
transverse arc are greater in type Cl. These 
opposed trends result in the well marked Jiff erenc-s 
in cranial index and breadth -height index, but ten to 
minimise the difference in horizontal circumf erenc-. 
It is equally noteworthy that at the 2.0 leve 
more differences reach a significant value, for 
example, facial The slight and 
insignificant increase in byzygomatic breadth in 
type Cl is not proportional to the great difference 
in parietal breadth. 
These findings show there are marked differen es 
between the various types within each series, whit: 
a cursory glance at Table VI shows that there are 
certain similarities between the various types of 
each series and the types of the other series. 
These similarities are clearly seen in the followi g 
cases - the South Last Asian type Bl has many tend:ncies 
in common with the Chinese type Cli, and converse 
types B11 and Cl have much in common. Similarly, 
type I 1 has resemblances to both types B1 and Cll. 
Since there appear to exist three similar groups 
as stated, it is worth while to examine the 
differences which are present within these groups 
in more detail. 
South East Asian (Burmese) tv oe Bl and Indian type 11; 
Type Bl differs significantly from type I 1 
at the 2.5 level in six characters: type Bl has 
greater byzygomatic breadth, nasal breadth and 
horizontal circumference. The occipital arc 
and occipital chord express the difference in 
occipital form between these two cranial types 
being shorter in type I 1 as compared with type 
El. The fronto- parietal index is significantly 
smaller in tie type 31, but the relatively 
greater breadth of tyke Bl tends to exaggerate 
this factor as compared with narrower type I 1. 
Type B1 is longer in brain case and has a broader 
face as compared with type I 1, but this difference 
is significant only at the 2.0 level for the 
characters of cranial length and bimaxillary breadth. 
South Last Asian (Burmese) type Bll and Chinese type Cl.) : 
At 2.5 level, type Cl is significantly wider 
than type Bll in cranial breadth. However, the 
left orbital breadth is significantly wider in typ 
311 than tyre Cl. The occipital chord is greater 
in type Cl and differs significantly from type B11,. 
The cranial index has a higher figure in type Cl 
and differs significantly from type B11, however, 
bringing them to;.Tether into the range of brachy- 
cranial. The nasal index shows a higher figure i 
type B11 and differs significantly from type Cl. 
This higher figure may be attributed to the 
relatively greater reduction in nasal height than 
in nasal breadth in type ßl1. Type Cl also 
differs significantly from type Bl1 in cranio- 
facial index which is high for type ß1l. At the 
2.0 level, the nasal breadth is significantly 
wider in type Ell than in type Cl. Type Cl 
differs from type D11 as regards the two dimension 
of the brain case, that is horizontal circumferenc 
and transverse arc which are greater in type Cl 
than type Bll. 
South East Asian type Bl and Chinese type C11: 
At 2.5 level, the mean of sagittal arc, 
occipital arc, parietal chord, upper facial 
index and left orbital index are significantly 
larger in type C11 than in type Bl. At 2.0 
level, parietal arc, cranial length, occipital 
chord and upper facial height are significantly 
larger in type Cil than in type Jl while 
minimum frontal breadth, basion -prosthion length, 
- 47 _ 
left orbital breadth and fronto- parietal index are 
significantly larger in type 131 than in type Cll. 
Indian type I 1 and Chinese type 011: 
At 2.5 level, the type Cll differs 
significantly from type I 1 as regards horizontal 
circumference, sagittal arc, occipital arc, 
occipital chord and cranial length which are larger 
in type Cll. As regards cranial breadth and 
byzygomatic breadth, type C11 differs significanti 
from type I 1 in having a broader head and a wider 
face. However, left orbital breadth and minimum 
frontal breadth are narrower in type Cil and 
differ significantly from type I 1. The fronto- 
parietal index is significantly smaller in type Cl 
but the relatively greater cranial (parietal) 
breadth of type Cll tends to exaggerate this factor, 
as compared with the narrower type I 1. The nasa: 
height and left orbital index are greater in type 
C11 and significantly differ from type I 1. At 
2.0 level, type C11 is greater and significantly 
differs from type I 1 as regards parietal chord, 
upper facial height, nasal breadth and left 
orbital height. 
4 8 
Mean Index Values. 
Cranial index: Types 111 and I 111 have a 
mean cranial index well below the upper limit of 
the dolichocranial range. In types 1, I 1 and 
Cll the mean cranial index falls just above the 
lower limit of the mesocranial range. There is 
thus a wide gap between these types and the 
remaining two, types 311 and Cl, which are both 
brachycranial. 
Length -height index: Types 111 and 1 111 hav 
a mean value for the index of metriocranial, while 
all the remaining types give a hypsicranial mean 
value. There is clearly a distinction between 
types Bl, I 1 and Cil, where the mean index only j 
enters the hypsicranial range, and types ill and C 
where it is considerably higher. 
Breadth -height index: Types Ell and Cl are her 
distinguished by the lowest values for the mean 
index, while type I il gives the highest value. 
Type I 111 in this case approaches more closely 
to types I 1, Bl and Cil. 
Fronto -parietal index: The South East Asian 
and Chinese series agree in showing lower mean 
values for this index than that of Indian series 
of which type I 11 gives a higher value than 
types I 1 and I 111. 
- 49 - 
Cranio- facial index: There is little difference 
between the means of the types for this index 
except for type Cl which gives an unusually low 
figure. 
Upper facial index: All the mean values f 1 l 
within the mesoprosopic range. 
Nasal index: The two Chinese types and type I i 
give a leptorrhine mean index, whereas the four 
remaining types all give a mesorrhine value. 
Left orbital index: The two Chinese types are 
distinguished by a mean index which is mesosemìc. 
All the remaining types are microsemic,but there is 
a clear distinction between the South -East Asian 
types (index 82 - 83) and the Indian types (index 
78 - 80). 
- 50 - 
Relation of Cranial and Facial Indices. 
A study of the correlation between the cranial 
and upper facial indices brings out some noteworthy 
facts. With the material available, this study 
is best effected by dividing the crania into the 
three primary cranial index groups, and each of 
which is then subdivided by means of the three 
facial index groups. In this way nine subgroups 
are obtained and the numbers of cranieC falling 
into each of these is given in Table VII. 
TABLE VII. 
B1 Bll Il Ill Illl Cl Cli 
yuryoprosopic 1 0 5 6 13 0 1 
Dolicho- Mesoprosopic 9 0 2 14 20 0 1' 
cranial Leptoprosopic 3 0 2 6 4 2 6 
Luryoprosopic 8 3 3 1 2 0 1 
ieso- Ivïesoprosopic 5 2 6 1 4 6 9 
cranial Leptoprosopic 2 2 1 0 3 1 11 
Lurypprosopic 1 3 1 0 0 6 2 
Lrachy- Ivlesop rosopi c 2 10 3 0 0 22 2 
cranial Leptoprosopic 1 2 1 0 1 14 0 
Analysed in this way, Type Bl has as the most 
frequent combinations dolichocranial - mesoprosopic 
and mesocranial - euryprosopic. Type Jill on the 
contrary is dominated by the brachycranial - 
mesoprosopic combination. In type I 1 the mEsl- 
- 51 - 
cranial - mesoprosopic and dolichocranial - 
euryprosopic combinations are most frequent; 
both types I 11 and 1 111 the predominant 
combination is dolichocranial -mesoprosopic, 
with dolichocranial - euryprosopic as a secondary 
group in Type 1 111. Type Cl is dominated by 
the brachycranial - mesoprosopic bombination 
with a contributing aggregation of brachycranial - 
leptoprosopic, while in Type C11 the most 
frequent combinations are mesocranial - lepto- 
prosopic and mesocranial - mesoprosopic. 
It has become customary to describe as 
harmonic those crania which are dolichocranial - 
leptoprosopic, mesocranial - mesoprosopic, and 
brachycranial - euryprosopic. Crania presenting 
other combinations of the cranial and facial 
indices are said to be disharmonic. Hooton (1925 
established two classes of disharmony: Class I 
comprising dolichocranial - euryprosopic and 
brachycranial - leptoprosopic skulls, and Class II 
comprising mesocranial skulls which are either 
leptoprosopic or euryprosopic, and mesoprosopic 
skulls which are either dolichocranial or 
brachycranial. 
- 52 - 
In Table VIII the data of Table Vii have bee 
regrouped in accordance with Hooton's classif icat 
Class 1: Bl 
TABLE VIII. 
Illl Cl 011 B11 Il Ill 
A. Dolichocranial 1 
euryprosopic 
- 5 6 13 - 1 
B. Brachycranial 
leptoprosopic 1 2 1 - 1 14 
2 2 6 14 14 
Class 2: 
A. Mesocranial 8 
euryp rosopi c 
3 3 1 2 - 1 
B. Lies ocrania.l 2 
leptoprosopic 
2 1 - 3 1 11 
C. Dolichocranial 9 
mesoprosopic 
- 2 14 20 - 1 
D. Brachycranial 
mesoprosopic 2 10 3 - - 22 2 
21 15 9 15 25 23 15 
Class 3: (Harmonic) 
A. Dolichocranial 3 
leptoprosopic 
2 6 4 2 6 
B. Mesocranial 5 
mesoprosopic 
2 6 1 4 6 9 
C. Brachycranial 1 
euryprosopic 
3 1 - - 6 2 
9 7 9 7 814 17 
on. 
-53- 
In Table VIII the data have been regrouped in 
accordance with this Glas. ification. From this 
the total of strongly disharmonic (Class I), 
moderately disharmonc (Class'2) and H.rmonic (Class 
3) in each of the seven groups can be determined. 
It is found that in all types except I 1 and C11 
the greatest number of crania are moderately 
disharmonic, and only in type Cil does the total 
of harmonic crania exceed that of all the disharmon 
Among the other groups type I 111 is distinguished 
by having more strongly disharmonie than harmonic 
crania.. 
Most conspicuously in type I 111, and to a 
less degree in types I 11, I 1 and Bl, the 
cranio- facial disharmony is the result of the 
association of a short face with a long or moderate 
long cranium. On the contrary, in type Cl, and to 
less degree in types Cll and Bll, a relatively 
long face is associated with a short brain case. 
The Chi -square test is applied to the classes 
of cranio- facial disharmony and harmony to test the 
hypothesis that these characters in the South Asia 
cranial series show heterogeneity. Table IX shows 
a test giving positive results for heterogeneity in 
all the above classes marked + in table to be 
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TABLE IX. 
Fos. Degree 2 Signif,'fJ- 
of k at .01! 
Freedom 
Class 1 45 6 45.905 -r 
Class 2 123 18 149.961 t 
Class 3 (Harmonic) 69 12 26.289 -' 
TABLE X. 
Males 
South Asian Series Disharmonie 
Class 1 Class 
Harmonic 
2 Class 3 
Type B1 2 21 9 
Type Bll 2 15 5 
Type I 1 6 9 9 
Type I 11 6 15 7 
Type I 111 14 25 8 
Type Cl 14 23 14 
'type C l l 1 15 17 
Inspection of 'Table .X shows that of the South 
Asian series Types Bl, Ell, I 11, I 111 and Cl all 
show predominately a class 2 disharmony, while `type 
I 1 shows an equal number of harmonic and class 2 
disharmonic crania, and Type C11 has a higher 
frequency of harmonic and also shows class 2 
disharmony in almost equal proportion. 
Hooton (1925) expresses the opinion that pure 
dolichocrarlial types are normally associated with both 
mesoprosopic and leptoprosopic upper facial indices; but 
rarely or never with euryprosopic upper facial indices. 
Pure brachycranial types s are probably associated 
normally with euryprosopic or mesoprosopic indices, 
but not with leptoprosopic upper facial indices. 
he therefore regards class 1 disharmony as resulting 
from a mixture between dolichocranial and brachy- 
cranial pure types, or possibly as the result of 
certain combinations of inheritance resulting from 
1 the mixture of similar types differing greatly 
in respect of size. 
1 
In 1946, however, he writes, 'It now seems to 
me that the increase in breadth of the face and 
compensatory diminition in its height can occur in 
I either a long or a round -headed stock and the 
association of the broad low face with the long, 
narrow skull is not always due to hybridisation and 
should not be termed "cranial disharmony ".' This 
conclusion is especially relevant to the high 
frequency of this particular combination of features 
in Indian series type I lll. 
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The Characteristic metrical features of the seven types 
South East Asian type Bl: It is characterized by a 
moderate long vault, high in relation to length and 
breadth. It varies from dolichocranial to 
mesocranial, metriocranial to hypsicranial, 
leptoprosopic to mesoprosopic. It is microsemic nd 
has the mesorrhine form of the nose. 
South last Asian type B11: This type is 
characterized by a short and wide vault, high in 
relation to length but not to breadth. It varies 
from mesocranial to brachycranial, and is hypsicranial. 
It varies from leptonosopic to mesoprosopic. It is 
microsemic and has the mesorrhine form of nose. 
Indian type I 1: It is characterized by a moderat 
long vault, high in relation to length but not to 
breadth. It varies from dolichocranial to 
mesocranial, metriocranial to hypsicranial, 
leptoprosopic to mesoprosopic. It is microsemic 
(below 80) and has the leptorrhine form of nose. 
Indian type I 11: This type. is characterized by a 
long vault, high in relation to breadth but not to 
length. It is dolichocranial, and varies from 
metriocranial to hypsicranial, leptoprosopic to 
mesoprosopic. It is microsemic (below 80) and has 
ely 
- 
the mesorrhine form of nose. 
Indian type I 111: It is ch- racterized by a long 
vault, high in relation to breadth but not to 
length. It is dolichocranial and metriocranial. 
It varies from leptoprosopic to mesoprosopic. It 
is microsemic (below 80) and has the mesorrhine 
form of nose. 
Chinese type Cl: This type is chracterized by a short 
vault, high in relation to length but not to breadth. 
It is brachycranial, hypsicranial and mesoprosopic. It 
is mesosemic and has the leptorrhine form of nose. 
Chinese type C1l: It is characterized by a moderate 
long vault, high in relation to length and breadth. 
It varies from dolichocranial to mesocrani.al, metri 
cranial to hypsicranial. It is mesoprosopic, 
mesosemic and has the leptorrhine form of nose. 
_ 8 _ 
Non- metrical features of South Asian Cranial types 
'But in many particulars a skulls when 
exhaustively measured remains undescribed, and 
measurements themselves are arbitrary numbers whic 
no matter how valuable they may be in the study of 
a race may have slight value in increasing our 
knowledge of the skull itself . . . . The recul 
is that elaborate memoirs embracing results which 
are conclusive so far as mere measurements are 
concerned, are inconclusive, for the thoughtful 
anatomist of many interesting facts.' Allen (1894- 
1896) . 
Hence, the non -metrical characters in mature 
male South Asian cranial types have been studied. 
The list of characters used by Angel (1944) has 
been taken as a basis. Certain characters used 
by him have been discarded as of insufficient value 
In other cases, Angel's grading of the characters 
has been modified in the light of experience during 
the present investigation, the number of grades of 
each character has 'sometimes been increased or 
decreased. The following non- metrical 
characters described by other workers than Angel 
ave been included in this study. Cranial 
netry (Wood Jones 1931), Parietal Bosses 
Frassetto quoted by Gear 1929), Headform ( Frassetto 
uo ted by Gear 1929 and G ates 1948), Frontal floses 
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Frassetto Quoted by Gear 1929), Metopic Suture 
(iiontagu 1937), Spheno- maxillary fissure 
(Duckworth Quoted by Wood Jones 1931), Anterior 
Nasal spine 5 types (Martin 1928, Fig. 427 p. 948 
Nasal Profile (jartin 1928, Fig. 429 p. 946), 
Nasal Form 3 types (Martin 1928, Fig. 427 p. 943) 
corresponding in order- (I, II and III) to 
the last three figures on the top row), 
Configuration of the lower margin of the Nasal 
Aperture (Martin 1928, Fig. 432 p. 946), Shape of 
Dental Arcade (Shaw 1931) . (This character is 
only taken into account in those skulls showing a 
complete or nearly complete dentition.) Palate 
Height (Shaw 1931), Occipital Condyles 2 types 
corresponding to Martin's (1928) description of 
variations in condylar form. Type I - low, 
broad, slightly raised with a small curve; 
Type III - long, narrow, high and strongly 
TPa:T' 
curved and intermediate to these two types, the 
s 
type I having s' o rt , f l ̂.t , rounded co ndyles as 
observed by Wood Jones (1935), and to these have 
been added characters of the External Occipital 
Protuberance and Fronto -Nasal Articulation. 
(Plate Dc.). 34, 31 - 32, 33, 44, 45 and 46, Vol. 11 
The procedure adopted to sort 3ut the non - 
metrical characters is just to select crania showi 




to compare the remaining crania against these 
standafds. The observations are repeated 
till a constant arrangement of crania is obtained 
for a particular character. Photographs of some 
of the standards are given (Plates Nos. 31 - 46, 
Vol. ii). 
The numerical type distribution of non -metri 
characters among each of the seven types from the 
Asian Cranial series and the total non- metrical 
characters in the total series have been tabulate 






1..- +.....1J .. to 
r 
Cranial Series the South Asian 
Character Numerical distribution b y type 
Bl 311 I1 Il1 Illl Cl Cll C?Iaracters in. 
total series 
Cranial Asymmetry(241 ): 
R. Normal 6 7 5 1 10 16 5 50 
b. -reversed 5 8 3 3 7 16 2 44 
c. Symmetry 22 7 16 24 33 19 26 147 
Parietal bosses(241): 
a.. Foetal 13 0 6 13 18 4 1.5 69 
b. Infantile 11 1 8 6 21 1 10 58 
c. Adult 9 21 10 9 11 46 8 114 
Headforr_n.(241): 
a. Pentagonoid 7 0 2 13 18 1 7 48 
b. Lurypentagonoid 6 0 4 0 0 3 8 21 
c. Ovoid 11 1 3 6 20 1 7 49 
d. Sphenoid 0 n 5 0 1 0 3 9 
e. Ellipsoid 4 3 2 9 9 1 3 31 
f. Spheroid 5 18 8 0 2 45 5 83 
Frontal bosses(241): 
a. Foetal 5 2 6 5 10 6 6 40 
b. Infantile 14 11 8 5 12 32 17 99 
c. Adult 14 9 10 18 28 13 10 102 
Forehead slope(241): 
a. Inclined low 15 6 6 14 15 19 13 88 
b. Inclined liigh 5 5 7 0 5 17 7 46 
c. Vertical low 7 5 5 7 24 10 11 69 
IT. 4-; r,1 11 ; (7,1,1 6 6 6 7 6 5 2 38 
- 62 - 
Character Numerical distribution b;;, t,Tre 
Lietopic Sature (241) : 
a. Supra Nasal portion 
present 




Bl B11 I1 I11 I111 Cl C11 Characters in 
total series 
0 0 0 1 3 3 1 8 
0 0 0 n 0 0 
33 21 22 25 45 45 29 220 
0 O C 1 2 2 0 5 
0 1 2 1 0 1 3 8 
1.4 5 2 2 3 18 17 61 
4 9 12 11 20 23 10 89 
9 6 6 7 16 9 4 57 
6 2 4 8 11 1 2 34 
4 8 6 5 13 20 7 63 
29 14 18 23 37 31 26 178 
19 0 4 8 10 5 21 67 
12 0 3 15 26 4 10 70 
1 21 7 2 7 40 2 80 
1 4 0 2 2 0 10 
0 0 6 3 5 0 0 14 
d. Partially 
obliterated 
e. Completely present 
Brow ridge size(241): 
a. Type I 
b. Type II 
c. Type III 









d. Flattened with 
protuberance 1 
e.. Inclined with 
protuberance 
1711mr,rica1 distribution by typ e 




a. Fore 0 2 4 5 8 9 0 2Q 
b. Sharp edge 0 2 7 11 12 0 0 32 
c. Round tubercle 30 14 10 11 30 27 26 148 
d. Hook like 3 4 3 1 0 15 7 33 
Lar.ibdoid Fla.tenning (241) : 
a. Hone 26 6 18 26 47 35 25 183 
b. Present 7 16 6 2 3 16 8 58 
Occipital Torus Size(241): 
a. ..one 18 14 6 7 28 20 11 104 
b. Small 3 5 11 13 9 11 4 56 
C. Medium 10 3 7 8 13 16 15 72 
d. Pronounced 2 0 0 0 0 4 3 9 
Mastoid Size (237): 
a. Small 4 4 3 5 6 5 8 35 
b. Redium 19 11 15 16 32 38 19 150 
c. Large 8 7 6 7 10 8 6 52 
11;xt. Auditory Frea,tus (241 ) : 
a. Round 7 5 5 5 13 10 6 51 
b. .!Illintical 7 3 3 4 3 19 9 48 
c. Oval 19 14 16 19 34 22 18 142 
Temporal Bulge (2°--1) : 
a. Flat 3 0 0 4 1 1 0 9 
b. S1i..P:ht 8 1 5 10 17 7 5 53 
C. ïaec'_erate 12 11 13 8 21 16 13 94 


























































































































































































c: Laterally e7 anded 
d. Narrow 




TQ=alar Projection (239): 
a. Laterally 
b. A_ntero- laterally 





Alveolar Prognptb i_sm 
(241): 
IN'u r cal distribution b r te 
B11 I 1 I 11 I 111 Cl C11 CLaracters in 
Total Series 
a. Absent 26 18 20 15 47 26 20 172 
b. Present 7 4 4 13 3 25 13 69 
Anterior Nasal Spine (223 ): 
a. Type I 8 3 3 2 8 5 4 , 33 
b. Type II 16 10 10 13 24 30 16 119 
c. Type III 2 4 4 3 3 3 7 26 
d. Type IV 1 2 2 6 8 9 3 31 
e. Tyne V 0 2 2 4 3 2 1 14 
Pronto -Nasal Articulation 
(238): 
a. Pointed 2 0 0 1 0 3 0 6 
b. Horizontal 13 12 9 8 7 21 lÜ 86 
c. Concave 15 9 13 18 34 27 16 132 
d. shaped 3 1 2 1 6 0 1 14 
Nasal Profile (226) : 
a, Concave 29 13 17 11 23 48 ''0 171 
b. Straight 0 1 1 2 5 1 0 in 
c. Concnvo -- convex 3 6 4 15 13 9 2 45 
Nasal Form (233):. 
a. Type I 14 15 9 10 15 25 17 1.05 
b. Tir1 a II 16 3 12 13 17 24 16 101 
c. T7r,e III 2 3 3 5 13 1 0 27 
Configuration of lower 
marin of nasal 
aperture (24C): 
a. Anthr.opine 6 3 4 8 11 12 7 58 
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I?umerical ristribution by throe 
31 B11 I 1 I 11 I ill Cl C11 (Characters in 
Total Series 
3 2 5 2 7 7 5 31 
23 15 13 22 27 38 25 163 
7 5 6 4 16 6 3 47 
6 1 9 10 17 17 9 62 
5 4 3 2 13 5 3 `F 
18 12 10 12 16 21 14 103 
4 4 1 3 3 7 6 28 
- 68 - 
The Chi- Soyuare test is applied to the non - 
metrical characters to test the hypothesis that the 
seven types of South Asian cranial series compris; 
a heterogenous population. The following Table 
X![shows 2 test giving a positive result for th se 
non -metrical characters marked + in the table to 
be significant at .01 
It will be seen from Taule XIIthat only a sma 1 
number of c'..racters do not give a positive recul . 
In these cases, it would be possible to argue tha th@ 
observed distribution could have been obtained fr m a 
single homogenous series of 241 crania. The 
characters concerned which are therefore without 
differetiating value are: Metopic Suture, 
Sagittal Crest, Occipital Condyles, Mastoid Size, 
Palate Height, Anterior T?asal Spine, Spheno- 
maxillary Fissure, Glenoid Fossa,.;xternal 
Auditory Meatus. These characters therefore 
need not be discussed further. 
TABI,L XXV/ 
XIi 










Frontal Bo,..ses 12 28.45 
Forehead height 18 40.84 
-etopic Sut-re 24 23.0t 
prow ride size 18 62.74 t 
Sagittal Crest 6 10.98 
P2 rieto-occipital 
Region contour 18 199.54 + 
.Lxt. Occipital Protuberance 18 102.51 + 
Iambdoid FlatteninP 6 41.96 + 
Occipital Torus Size 18 44.08 + 
istoid Size 12 7.89 - 
11-1-- Arditoxy F-atus 12 20.04 - 
Terincrrl BulEe 24 54.90 + 
Orbit. Form of ITarrir 18 60.30 t 
Orbit slope 6 24.31 4 
Sphero-mxillPry fissure 18 ' 33.75 - 
Cheek Bones 12 72.93 + 
Wlar Projection 6 138.48 + 
Procrathism 12 4.7: 05 + 
Alveolar Proulathism 6 35.13 t 
Anterior Nasal Spire 24 27.23 - 
Fronto-Ensal Articulation 18 35.76 + 
Nasal l'r2file 12 53.88 + 
.01 
DerTee of Freedo-! Siiicnce 
at .01 
Fr.orto-U-sel Po-ern 
CoyfiLviration of lower 
1-1.-xLin of rTs-1 ',11-rture 
ì10 Depression 
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Analysis of non -metrical characters: 
In order to analyse the incidence of non - 
metrical characters among the seven types, it 
has been necessary to tabulate (Table XI I) 
the distribution of each grade of every non - 
metrical character serially in all the seven 
types of South Asian crania and to express 
these results as a percentage of the total number 
of crania in each group. The sum of each grade 
of every character for all the groups is also 
expressed as a percentage of the total number of 
crania and therefore gives the distribution in 
the total South Asian cranial series. 
Direct comparison on the basis of the percen 




Three patterns of distribution can be 
distinguished. At the one extreme, in types B11 and 
Cl the three forms occur with approximately equal 
frequency; there are thus two asymmetric crania to 
each symmetrical cranium. In types Bi, I 1 and 
I 111, two out of every three crania are symmetric 1; 
in each case normal asymmetry is slightly more freuent 
than revexsed asymmetry. Types I 11 and C11 show 
an even higher incidence of symmetry, roughly four 
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difference between these types in the incidence 
of the symmetric forms. In tyL.e 111 reversed 
asymmetry preponderates over normal, but in type 
C11 normal asymmetry is more frequent. 
Parietal bosses (Plate No. 33, Vol. 11): 
Types B11 and Cl are chiefly differentiated from 
all the rest, having 90; or more of adult forms. 
Iii all the remaining series, there is an approach to 
equipartition between the three forms. Although the 
greatest number of individuals presents the foetal form 
in types B1, I 11 and Cll, the infantile in type I 111 
and the adult in tyre I 1, it is not certain that a 
2 
test applied to these series with the exclusion 
of t pes Ell and Cl would show a significant departure 
from homogeneity. 
Headform (Plate No. 31 - 32, Vol. 11): 
Frassetto has distinguished in primary- c r._iia 
forms by dividing the foetal, infantile and adult 
parietal forms into two series on the basis of cranial 
index, taking a value of 77.5 as the dividing line 
between long (dolichomorph) and broad (brachymorph 
forms. When the seven groups are divided in thi 
way, certain differences between those which are 
not clearly separable on parietal forms along emerge. 
Types B11 and Cl still stand apart as types 
having an overwhelming preponderance of a single cranial 
form, spheroid (i.e. brachymorph with adult parietal 
- 79 - 
forms). In contrast, types I 11 and I 111 are 
overwhelmingly dolichomorph, but have no clearly 
marked preponderance of one single parietal form. 
Type Bl, with almost as many dolichomorph as 
brachymorph crania shows a slight preponderance o 
the combined pentagonoid and ovoid forms; type C 
has distinctly fewer ovoids and more eurypentagon 
the dolichomorph and brachymorph series being alm 
equal.. In type I 11 there are at times as many 
brachymorphs as dolichomorphs with a preponderanc 
the combined sphenoid and spheroid forms. 
Taking the groups from each region together, 
certain speculative inferences are possible. Th 
small proportion of dolichoraorphs, Mainly ellipso 
in type B11 may be taken as registering the 
influence of type Bl, on an,almost purely spheroid 
type; equally, the shift towards brachymorphy an 
parietal form in type B1 could be ascribed to the 
influence of type B11, the basic type of type B1 
ovoid if not pentagnoid. Similarly, with types 
and Cll, Are may suppose the reciprocal influence 
purely spheroid type on one basically pentagonoid. 
but veering towards eurypentagonoid. 
With the Indian groups, the problem is more 
complex in that three interacting groups are 
inferred. It is clear that type I 1 has done 
little to raise the cranial index of types I 11 
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increased proportion of ellipsoid cranial forms. 
In the tupe I 1 Group itself the eurypentaGnoid rend 
might be ascribed to the influence of type I 11 nd 
the ovoid to type I 111. 
Frontal Bosses (Plate TTo. 33, Vol. 11): 
There is a clearly marked contrast between 
the Chinese series with a prep onderance of the 
infantile grade, and the Indian series types 111 and 
I 111 in .which the adult grade preponderates. 
The South East Asian series take up an intermedia e 
position, the infantile and adult grades being a ost 
equally frequent. Type I 1 may be said to be 
intermediate between the other Indian types and t' ose 
of SoLith East Asian series. It is further disti guished 
by having the highest incidence (one in four) of 
the foetal grade. 
Forehead height (Plate ?To. 35, Vol. 11): 
There is clear differentiation bet,i. en the 
South East Asian series. Type B1 has a preponder 
ance of inclined low forehead and the other Brades 
occurring approximately with equal frequency; 
type Bll has equal frequency of inclined and 
vertical forms of forehead. The Chinese series 
are similar as far as the inclined low forehead 
is concerned, but inclined high is next in frequen 
in type Cl, vertical low in type Cll. Of the 
Indian series, type I 11 is distinuished by 
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having the highest incidence of inclined low 
for head; type 1 111 has the highest incidence 
of vertical low forehead. Type I 1 has 
approximately the same distribution as type Bll 
with á slightly higher incidence of inclined high. 
forehead. 
Browridge size (Plate Yo. 37, Vol. 11): 
In the distribution of the four types there 
is clear differentiation between the Indian group 
And the remainder. In all three Indian groups 
Type II is the most frequent, Types III and IV le s 
so, and type I much the least frequent of the 
remainder. Group Bll comes nearest to the Indian 
sonies, but shows a higher frequency of Type I 
and less of Type IV. In group Cl Type II is 
still the most frequent, but type I has supplante 
type III in second place, and in group C11 types 
I and II have exchanged positions. The remainin 
group Bl has an anomalous distribution in that 
type I is most frequent, but both types III and 
IV are not frequent than type II. 
Parieto -occipital conteur (Plates No.38 - 39): 
The South East Asian series are clearly 
differentiated. Type Bl has a preponderance of 'he 
hemispherical form and in a less degree of the 
protuberant form while type B11 displays the 
flattened form almost exclusively. The Chinese 
series are taiilarly differentiated, type Cl havir:g 
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a preponderance of the flattened form, and type Cl 
of the hemispherical and protuberant forms. The ndian 
series types 111 and I 111 have a preponderance o the 
protuberant form, shading into the hemispherical a td thus 
differ from the South East Asian and Chinese serie.. 
The pattern of distribution in type I 1 is very it egular. 
However, the flattened form shows the highest inci ence 
with the inclined protuberance next in frecyuency. 
I,ambdoid Flattening: 
The type B11 is distinguished from all the of ers 
in having lambdoid flattenint present in three out 
of every four specimens. At the other extreme, types 
I 11 and_ I 111 such flattening is absent in more t an 
90 ;. of crania. In other types (B1, I 1 and both 
Chinese series) this feature is present in between 
20 and 33. 
yxternal occipital protuberance: 
Except in type I 11 the round tubercle form h s 
the highest incidence 0:c3 t pc I il but 
this incidence varies f roc90 in type 131 to 40ii, in 
types I 1 and I 11. The hook -like protuberance h. s 
an incidence of 20 - 30 in both the Chinese ser ie - 
of the remainder, only type Bll approaches this In- pan 
series, but is rare or absent in the South East As an 
and Chinese. Absence of a distinct external occi ital 
ype protuberance occurs in. 15 - 20';; of the Indian and 
Cl series, but in only 10 ¡ of type Bll, and not at 
all in type Bl and type C11. 
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Size of occipital torus (Plate PTo. 40, Vol. 11): 
Both South East Asian series show absence of -dhe 
occipital torus in rather more than 50% of specimens, 
and in this they agree with types I 111, I 1 and I 
show the greatest number of small tori, shading off 
equally into the absent and medium grades. Types 
C11 show a somewhat erratic distribution, the absen 
medium grades being almost equal in frequency and b 
exceeds the small grade; type Bl also shows a 
preponderance of medium over small. It is also no 
that only these three groups show any examples of a 
pronounced torus. 
Temporal Bulge (Plate No. 42, Vol. 11) : 
There is a disturbing element in the pattern o 






ewo r thy 
nee, 
this occurs in almost 10 of types 11, 1 111 and Cl, but 
in almost 20 of the other series. Omitting this, 
it may be said that in types 31, I 1 and I 111 the 
ioderate grade is not frequent until a subsidiary 
mphasis on the slight grade. In ty;e I 11 slight grade 
akes first place, moderate grade is next, but the f at 
rade is more frequent than in any other type. Types 
311 and C11 both have moderate grade in first place 
ollowed by pronounced grade while in type Cl prono ced 
'rade takes priority over moderate grade. 
rbit. form of Margin (Plate Yo. 43, Vol. 11): 
In both the South East Asian and Chinese series 
there is a clear preponderance of the combined square 
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and rhomboid forms. The rhomboid is the most 
frequent form in types B11 and C11, ^nd the square 
in type Cl, in type 331 the two are approxima ,ely 
ecy»a1, and elliptical and oblong forms rather more 
occur than in the other groups. In types I 1 and 
111 it is the combined oblong and rhomboid forms. 
Orbit slope:: 
Althouh a_z oblique direction of the orbital 
breadth a :gis is most frequent in all series, frequéncy 
fluctuates from two out of three cases in types 31 
I 1 and I 111, to three out of four in type I 11, .nd 
more than four out of five in types B11, Cl and Cl].. 
Cheek bones: 
The Indian sonies with small to medium cheek ones 
contrast clearly with the South Nast Asian and Chi ese 
series which have medium to large cheek bones. I the 
Indian series, small cheek bones are 
moat 
frequently 
found in type I 11, rather less frequently in type I 1; 
type 1 111 has as many medium as small, but very f.w 
large. Type B11 has the greatest frequency of la ge 
cheekbones; in type Cl large and medium occur equally, 
while in types 131 and C11 medium cheekbones are most 
frequent, and occurring; most often in type C11. 
Mälar Projection: 
The pri._ary contrast between the Indian groups on 
the one hand, and the South Last Asian and Chinese 
series on the other, is strongly revealed by this 
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character than by the proceeding one. In all there 
Indian types at least four out of every five 
individuals show laterally projecting malars, wher-as 
in the other series there is an equal predominance of 
antero- laterally projecting malars. 
Pro£,nathism: 
Slight prognathism may be considered the rule 
in all the series. There is however a clearly makked 
contrast between the Chinese series and the remain er. 
In both types Cl and Cll pronounced prognathism ch ract- 
erises two out of every five individuals, elsewher it 
attains a frequer:cy as high as one in five only in 
type 1 111. 
Alveolar Prognathism: 
The distribution or phis character differs 
somewhat from that of total prognathism. It is t :ue 
that both the Chinese series show between 40 and 5 
specimens with alveolar prognathism, but erala also 
does type I 11. In the other series the proportion 
showing this feature falls to 205 or less, and in Hype Ina 
to less than 10:: 
Nasal profile: 
A preponderance of the concave nasal profile 
characterises both the Chinese types and also type 
Bl; in a less degree this profile also predominates 
in types B11, I 1 and I ill. In types Bll and I 11 
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about one out of every three specimens has a 
concavo- convex profile; in type I 11 the concavo- 
convex profile is found in one out of two individu 
the concave in only two out of five. 
Nasal form: 
Group Bil is singular in having a clear prepo 
of the type I form, whereas group B1 and the two Cl 
groups are divided almost equally between type I a 
II. The Indian groups are characterised, first b- 
sliht excess of type II over type I, and secondly, 
a higher incidence of type III than is found in a. 
other group, except group B11; in group I 111 onl 
does type III attain almost to equality with type 
Pronto -nasal articulation: 
Although four forms are distinuished, it is 
clear that only the balance between the horizontal 
concave fotmms is of real signifidance. Types I 1 
and I 111 show a definite _,reponderance of the cone 
form, types I 1 and Cl a much less marked inclinat 
in favour of this form. In types Bl and Cli the t 
forms have an equal incidence, which in type Bll th 
balance tilts in favour of the horizontal form. I 
could be claimed that in the Indian series together 
there is predominance of the concave form, in the 
South East Asian and Chinese approximately equally 
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Configuration of the lower margin of nasal apertur : 
The Indian s tries are in effect divided bets e n 
(Anthropine )g4(Prenasalis fossa) forms with 
approximately three individuals of (Prenasalis fos a) 
form to one of (Anthropine) form. In types Eli a d 011 
( Prenasalis fossa) form is still the most frequent, but 
less markedly in both cases the redaction in numbe s 
of ( Prenasalis fossa) form has been to the benefit of 
(Infantile) form which in type B11 has profited fu ther 
from a reduction in the number of (Anthropine) for . 
In type B1 (Infantile) form has attained an 
+0 
incidence equal that of ( Prenasalis fossa) form, 
while in type Cl it is (Anthropine) form and ( Prenasalis 
fossa) form which have approximately equal frequency. 
Nasion Depression: 
A medium degree of depression is most usual 
except in type Cli, where medium and slight degree 
occur with almost equal frequency. It is however clear 
that in both Chinese groups and in type Bl the tre d of 
variation is from medium to slight or even absent, where 
as in types I 1 and I 111 it is towards a deep 
depression. In types Bll and I 1 there is clearl+ 
marked trend in either direction. 
Shape of dental arcade (Plato ?'?o . 45, Vol. 11) : 
Types Bl and I 111 are divided between the 
elliptical and semi -elliptical forms with a clear 
preponderance of the former. In types Bll and I 1 
there is a slight preponderance of the semi- 
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elliptical form, with equal trends towards the 
elliptical and divergent. Types I 11 and Cl 
have all tree of the-:e forms occuring in equal 
frequency. In type C11 the divergent form 
slightly outweighs the elliptical. There is a 
falling. off in the nu 11 _rs of the semi -elliptical or n, 
and a much higher incidence of the hyperbolic form than 
in any other group. 
Pharyngeal fossa: 
A medium or deep fossa is yoreselLt more thar 
four individuals out of five in types I 1 and 111 , 
and in two out of three in types Bl and I 11. In 
Posa 
types B11, Cl and C11, absence of the form is almos 
as common as its presence. 
Posterior Glenoid process: 
Some pattern in this distribution becomes area ent 
if the slight an small grades are taken together i 
contrast to the combined medium and large grades. In 
the South East Asian se ±ies, the latter combination 
would account for at least two out of every three 
individuals, in the Chinese series and in tyre I 1 
for rather more than one in two, for one in two i:^ 
type I 1 and for only one in three in type I 111. 
- 89 - 
The Characteristic morphological features of the 
seven types: 
The South Last Asian type Bl : 
It will be seen from Table I that the type Bl 
is composed almost equally of continental (Burmese 
1 
and Siamese) and Indonesian (ialayan and Borneais) 
crania. As a group it is characterized by the 
following morphological features. The cranium is 
symmetrical in about 66 per cent of the specimens; 
the foetal and infántile forms of parietal bosses, 
associated with pentagnoid and ovoid headforms, 
occur in about 72% of the specimens. The forehead¡ 
is low and inclined, frontal 
bosses of infantile or adult form. The brow ridge 
may be either of type I or of types III - IV. 
Lambdoid flattening is characteristically absent. 
The curve of the parieto- occipital region is hemisp aerical 
and the round tubercle form of external occipital protub- 
erance has the highest incidence in this group. The 
occipital torus is most often absent or small. The 
temporal region shows a slight or moderate bulge. 
The outline of the orbital opening (margin) is square or 
rhomboid in shape, and its breadth axis is oblique in 
direction. The cheek bones are of medium to large 
size and project artero- laterally. In lateral vier the 
face shows slight total prognathism but no alveolar 
prognathism. The nose is moderately recessed at 
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nasion, and has a concave profile, Type I and. 
type II forms of nasal bones are gqually represente 
and similarly the horizontal and concave forms of 
fronto- nasal articulation are equally present in 
this type. The infantile form of the lower margin 
of nasal aperture has an incidence equal to that of 
the prenasalis fossa form. The dental arcade is 
predominately elliptical. The pharyngeal fossa is 
absent or of medium depth. The posterior glenoid 
process is most frequently of medium size. 
South East Asian 'type B11: 
This group is composed almost entirely of 
continental ( -Jurrnese and Siamese) crania, and has the 
following characteristics. Cranial asymmetry is the 
rule, the normal a ndreversed patterns being equally 
frequent. The adult form OT parietal bosses 
associated with the spheroid headform predominates 
The forehead is with equal frequency low or high, and 
inclined ox vertical with frontal bosses of infantile 
or adult form. The browridges are most often of 
type II, shading equally into types I and III. 
Lambdoid flattening is usual; the pariFeto- occipitals 
region is almost invariably flat, and the external 
occipital protuberance most often has the form of a 
round tubercle. The occipital torus is usually 
bsent. The temporal region shows a moderate or 
pronounced bulge. The orbital openin;: is rhomboi . or 
square in outline, arid its breadth axis is oblique in 
direction. The cheek bones are of large or medium 
size and project artero- laterally. In lateral vi w the 
face shows slight total prognathism but no alveola 
prognathism. The nose moderately recessed at nasion has 
a concave or cancavo- convex profile. In form the nasal 
bones are characteristically of type I, and the 
fronto -nasal articulation is horizontal or coLcave. 
The prenasalis fossa form of the lower margin of 
nasal aperture is most frequent. The dental arcade 
is preponderantly of the semi -elliptical form. 
The pharyngeal fossa is absent or of medium depth. 
The posterior glenoid process is most frequently 
of medium size. 
Indian type I 1: 
M in type Ll the symmetrical form of 
cranium is found in 66 per cent of the specimens. 
The parietal bosses are most frequently adult 
or infantile associated with a spheroid or sphenoid 
cranial form. The forehead is with equal frequene,y low 
or high, and vertical or inclined; foetal as well as 
infantile and adult frontal bosses occur with some 
frequency. The browridges are most often of 
type II. Lambdoid flattening is usually present. 
The parieto- occipital region is most often protuberant. 
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The external occipital protuberance is either a 
round tubercle or a sharp edge. A small or 
medium sized occipital torus is usually present. 
The temporal region most often shows a moderate 
bulge. The orbital margin is oblong or less 
frequently rhomboid in shape, and the breadth axis is 
usually oblique. The cheek bones are of small o 
medium size and project lat rally. In side view 
the face shows slight total prognathisni with 
absence of alveolar prognathisme The nasal bones 
! are moderately recessed at nasion and concave in 
profile, and in form they belong to Type II or 
Type I, and have the concave or horizontal form of 
fronto -nasal articulation. The lower margin of 
the nasal aperture shows a high incidence for 
prenasalis fossa. The dental arcade is most 
often semi -elliptical. There is usually a 
medium or deep pharyngeal fossa, and a slight or 
medium sized posterior glenoid process. 
Indian type II: 
The incidence of symmetrical form is highest 
in this group. The frequency of foetal parietal bá.seG 
associated with pentagnoid headform is also high; 
adult bosses and ellipsoid headform are more frequent 
than infantile bosses and ovoid headform. The 
forehead is low, inclined or vertical, with adult 
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frontal bosses, and browridges of type II, III 
or IV. Lambdoid flattening is most irx variably 
absent. The parieto- occipital region is 
protuberant; sharp edge and round tubercle 
forms of external occipital protuberance are 
equally frequent. A small occipital torus is found 
in about 46 per cent of specimens. The temporal 
region usually shows a slight or moderate bulge bu 
flatness of this region is more frequent than in a y 
other group. The orbital outline is either obloi : or 
rhomboid, and its breadth axis oblique in directio 
The cheek bones are characteristically small and 
laterally projecting. Slight total prognathism i , the 
rule; alveolar prognathism occurs in almost half f 
the series. The nose is moderately recessed at n.sion 
and has a concave- convex or concave profile with 
type II or type I form of the nasal bones, and concave 
form of fronto -nasal articulation. As in Indian 
type 11, a prenasalis fossa is usual. The diver ent, 
semi -elliptical and elliptical forms of dental arc de 
occurs with equal frequency. The pharyngeal fossa 
is usually of medium depth, but may be absent. 
Ihe posterior glenoid process is most oftezi of 
medium size. 
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.Indian type 1 111: 
A symmetrical cranium is found in about 66 
per cent of the specimens. Infantile and foetal 
bosses are associated with ovoid or peritagonoid 
headforms. The forehead is low, and usually 
vertical, the frontal bosses is most often adult, 
the browridges are of type II or type III. Lambdo 
flattening is almost constantly absent. The parie 
occipital region is protuberant, and the external 
occipital protuberance usually is round tubercle. 
There is usually no occipital torus. The temporal 
region most often has a moderate or slight bulge. 
The four forms of orbital outline occur nearly 
equally. The orbital breadth axis is usually 
oblique. The cheek bones are of small or medium 
size and project laterally. There is almost 
always slight total prognathism, but alveolar 
prognathism is very rarely present. The nasal 
bones are moderately recessed at nasion and 
concave or concavo- convex in profile with nasal 
bones of type II ox type I, and a concave form of 
fronto -nasal articulation. The lower margin of th 
nasal aperture usually shows the prenasalis fossa. 
The elliptical form of dental arcade preponderates. 
There is almost always a medium to deep pharyngeal 
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Chinese type Cl: 
Cranial asymmetry either normal ox reversed 
is more frequent than symmetry. The adult form o 
parietal bosses associated spheroid headform occur 
predominately. The forehead is usually inclined, ore 
often low than high, with infantile frontal bosses, 
and brow ridges of type II or type I. There is usually 
no lambdoid flattening, but the parieto- occipital 
region as a whole is flat. The external occipita 
protuberance is usually a round tubercle. The si 
of the occipital torus is very variable. The 
temporal region shows a pronounced or at least 
moderate bulge. The orbital opening is usually 
square or rhomboid and its breadth axis oblique. 
Medium and large cheek bones occur with nearly equa 
frequency and project antero- laterally. There is Ìmoe 
always some total- prognathism which may be pronounc -d 
and alveolar prognathism is present in almost 50% 
of the series. The nasal bones are moderately rece -sed 
at nasion and almost invariably concave in profile, with 
type-I and type II forms of nasal bone in almost eq _1 
proportions, and concave or horizontal fronto -nasal 
articulation. The lower margin of the nasal aptJrture 
may have a prenasalis fossa or may be of the anthro 
type. The divergent, semi -elliptical and elliptic 
of dental arcade occur with approximately equal fre 
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sized posterior glenoid process are most frequent. 
Chinese type Cll: 
The symmetrical form of cranium is found in 
about 75 per cent of the specimens. Foetal or 
infantile parietal bosses are associated with eury- 
pentagnoid, pentagonoid, or ovoid headform. 
The forehead is usually low and inclined, the 
frontal bosses more often infantile than adult, an 
the browridges of type I or type II. Lambdoid 
flattening is usually absent. The parieto- 
occipital region is most frequently hemispherical, 
the external occipital protuberance is a round tube 
and there is often a medium or even pronounced occi 
torus. The temporal region has a moderate or pron 
bulge. The orbital opening is rhomboid or square, 
its breadth axis is consistently oblique. The 
cheek bones are of medium or large size and project 
antero- laterally. Slight or pronounced general 
prognathism is the rule, but alveolar prognathism 
is less often present than absent. The nasal bone 
are slightly recessed ft nasion and almost always 
concave in profile with nearly equal proportion of 
type I and type II forms of nasal bone. Similarly 
horizontal and concave forms of fronto -nasal 
articulation are equally frequeht in this group. 
The lower margin of the nasal apertax usually show 
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forms of dental arcade are most frequent. The 
pharyngeal fossa may be absent or of medium size. 
A medium sized posterior glenoid process is most 
frequent. 
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Small Cranial series: 
1. _ a 
2. Ve ddah 
3. Sakai 
4. Tibetan 
5. South Indian. 
Naga: There are 19 male raga crania procured 
from North -East India recorded in the cranial 
catalogue of the linatomical museum, University 
of Edinburgh. The study of this group is 
important due toLunique geographical position 
occupied by North -East India between China, 
Tibet, Burma and the remainder of the Indian 
Continent (Plate No. 1. Vol. II) . L orant (1923) 
A 
in his paper on 'The first study of the Tibetan 
Skull' says, "It may be followed by papers dealin with 
the material from the Himalayan border lands and 
.Eastern China. These people are of peculiar 
interest because the country which they inhabit is 
a border land between i:ongolian and Indian races; 
and in prehistoric and early times was probably 
travdrsed by nomadic tribes in their wandering." 
Hence, for their proper assessment, the Naga 
crania require a study of Forth -ast India, 
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so as to define the actual geographical abode of 
these tribes. This is now more necessary because 
of the partition of India and Pakistan, and a 
comprehensive knowledge of the area is ess=ential 
for this study. 
orth -Fast India covers an area of little 
over 250,000 square miles (1954). Its southern 
shores are washed by the Bay of Bengal, which 
provides an easy access to the whole of the Gange 
valley by sea. Its northern borders are flanked 
by :astern Himalayas which are clothed with dense 
vegetation, and are rather difficult to penetrate 
except at one or two points. It comprises four 
part 'A' states - Bihar, Orissa, West Bengal and 
Assam and two Part 'C' states s - IMManipur and Tripura. 
The Himalayan state of Sikkim also forms part of his 
region. This part of India has a common land frontier 
with Fast Pakistan, Burma and China including Tib.t. 
A part of the international frontier separating N =pal 
from India also lies in this region, and in fact 
practically the only outlet from Nepal is through 
Bihar. Bhutan, another Himalayan state, lies 
just north of the Assam valley, and though politiFally 
not a part of i'orth -Last India has many common ties 
with it. Text Fig. 1. (page loo) is a map of Nort 
mast India. 
Turner (1ß19) who collected extensive 
information about this area says, "In entering 
on the consideration of the savage and barbarous 
tribes who inhabit the wide range of mountainous 
country which lies south and east of the river 
Brahmaputra and Assam on the one hand, and north 
and west of -Burma on the other, we are confronted 
by differences in the nomenclature employed by 
those who have explored this extensive region, 
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and have written descriptions of its 
inhabitants." CToddon (1897) says, "The wild hill 
tracts which till recent years formed the North - 
Eastern frontier of the Indian .Lmpke are still to 
some extent an almost unknown land. A dividing 
barrier between the plains of Assam on the one 
hand, and of Upper Burma on the other, these Naga 
Hills were long known as the abode of fierce 
and intractable tribes, living in a state of 
incessant inter -tribal warfare, and asserting 
their presence on our border by savage raids ...." 
The Imperial Gazetteer of India (1908) gives 
a comprehensive account of the Naga Hills and Naga 
tribes which is as follows. "Naga Hills is a 
district in Eastern Bengal and Assam lying between 
24°42' and 26 °48' on the North and between 93 °7' 
and 94 °50' on the East. It has an area of 3070 
square miles. It is bounded on the north by 
Nowgang and Sibsa /ar; on the west by the north 
Cachar Hills; on the south by the state of 
Manipur and on the east by a line which follows 
for the most part the course of the Dikko and J izu 
rivers, beyond which lie hills inhabited by 
independent tribes. The district consists of a 
big narrow strip of hilly country. The Barail 
range enters it from the west and the 3a.pvo peek 
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a little to the south of Kohima attains a height 
of 10,000 feet The term Naga is 
applied by the Assamese to a number of different 
tribes, the majority having as yet made little 
progress on the path of civilization, who 
occupy the hills between the Brahamputra valley 
and Burma on the north and south, the Jaintia hills 
on the west and the country inhabited by the Khamtis 
and Singphos on the east." 
The Himalayan ranges and spurs cover a 
large area in the extreme east of North -East India 
in the state of Assam. West Bengal includes just 
a fringe of the Himalayas in the Darjeeling 
district. Unlike the Darjeeling Himalaya, 
the Assam Himalaya is inhabited by tribal peoples 
who have given their names to the particular 
sections they live in. For example, the Mishmi 
hills lie in the upper reaches of the Dihang, a 
tributary of the Brahmaputra river, and are 
inhabited by Mishmis. To the south of the Assam 
Himalayas lies another rugged mountainous tract 
including the Naga Hills which are much more 
inaccessible than the Naga districts proper. 
To one approaching the Naga district from the 
north, the Barail range has to be crossed by 
the Kohima road, which runs south to Imphal, 
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capital of Manipur. To the south of the iaga 
Hills extend the Lushi Hills, and the Chin 
Hill tracts lie to the east of the Lushi Hills 
in Upper Burina. The tribes inhabiting these 
regions are known as Nagas, Lushi Hillmen and 
Chins. A local estimate of the population of 
Part 'C' Tribal areas of Assam is 560, 631 
persons (1951). 
The Naga crania in the Edinburgh collection 
from North -Last India have been divided into 
five groups on the basis of their morphological 
features, and approaches in similarity to other 
studied groups of the total pooled series of male 
South Asian crania . Group I comprises three 
crania which have features resembling the 
Indian Type 111 (Plate No.1s Vol. II). Group II 
F.3.. 3 } 4. 
consists of eight crania which resemble Indian 
Type I 111 (Plate No. z5 Vol. II). The third an 
F1 3! h. 
fourth Groups, each consisting of two crania, 
are in many ways similar to the Chinese groups 
Type Cl and Type C11 (Plate No. 2( Vol. II) . 
Ft)h.S,c2iS. 
The fifth Group, four crania is similar to the 
Burmese Type 31. 
Veddah: This is the second small series 
consisting of five crania. One approaches in 
its morphological features to Indian Type I 11 
as shown in Plate No. Vol. II. The remaining 
Fiy,. ilk tZ 
lour crania have a combination of features very 
different from the Indian types (Plate iuo. 2. F ,i3 
Vol, II). 
Sakai: This is the third small series, composed 
of four Sakai crania. The brain case is similar 
to Indian type I 11, but the face shows in its 
various features some suggestion of a 
combination of Burmese and Chinese characters 
(Plate 17o.V1 Vol. iI). r),) ti,.- 14,,e,í ,+si-t6_ 
Tibetan: This is the fourth small series 
consisting of four Tibetan crania -. These crania 
are similar to Chinese type II (Plate i,o . 3o Vol. II) . 
F;j, 
South Indian: This is the last of the small 
series, composed of four South Indian crania. 
This group presents quite different features 
from t ose of the rest of the Indian series. It 
has a negroid aspect as shown in Plate iTo.30 Vol. II 
F;1, N0.21)-21. 
where a photograph of one of these crania is 
placed beside that of a I'Tegro cranium from South 
Africa. TLis peculiar combination of features can 
be accounted for by an infusion of either Veddah 
or Sakai elements into the South Indian type. It 
is therefore not necessary to postulate a 
hypothetical Negro intrusion into southern India. 
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Result: 
The South Asian Cranial series in this study i 
split into three groups corresponding to the three 
primary areas recognized by doo and Morant as state 
above. They are: - 
1. South East Asian group 
2. Indian Group 
3. Chinese group 
and seven types have been recognized among them. I 
the South East Asian and Chinese groups, the differe 
iation is achieved as a result of difference in the 
proportions between both of the brain case and of t 
face. The three Indian types are differentiated fro 
each other by variation in the proportions of the brain 
case, but they have much more homogenous facial feat ires 
than either of the other two groups. 
The small cranial series fall into five groups 
four of which (Naga, Veddah, Sakai and Tibetan) have 
individual features to some extent similar to one or 
other of the types of South Asian crania; the fifth 
(South Indian) showing peculiarities of its own as 
ointed out above. 
7 oe s _ e cirnens : 
In this study it has been thought best to 
represent each type by an actual specimen of approx 
ately average charactdr, rather than by a synthetic 
composite as has been done by Angel (1944). 
Accordingly, the following crania are considered to 
be type specimens, the catalogue numbers given being 
those of the University of hdinburgh, Anatomy 
Department cranial catalogue. 
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Plate No. 5, 9, 
21. Vol. II 
Plate No. 7, 11, 
23. Vol. II 
Plate ro. 6, 10, 
22. Vol, II 
Plate Yo. 8, 12, 
24. Vol. II 
Plate ho. 25. 
Plate No. 25. 
Plate No. 46. 
Plate No. . 26 . 
Plate Yo. 27. 
Plate No. 28. 
Plate Yo. 28. 
Plate No. 29. 
Plate ro. 30. 
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DISCUSSION 
Keith (1916) says , 'Without doubt many of 
the races found in India, Further India, and- in 
Oceania have been produced by the blending of two 
or more distinct stocks.' Hooton (1925) has 
pointed out that in any given series of hybrid 
origin: 'One ought to be able to show that the 
'mixed' types are the indubitable result of a 
certain combination of features inherited from th 
'pure' types segregations certain features 
found in the mixed types.' 
The general tendency to retain 'racial 
purity' is constantly offset to some extent by 
admixture of races leading to the development or 
decomposition of racial types and varieties; 
a feature which must be taken into account at this stage 
as the subsequent considerations will be viewed from 
this angle. According to Steele (quoted by 
ri -`cgs, 1955), 'Uniformity of individuals within 
a group is indicative of genetic homogeneity', 
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but Howell (1936) using Shapiro's data on the 
Torfol.lc Islanders, has shown that a demonstrably 
hybrid group can be more uniform than either 
of its parent stocks, and Hooton (1925) has 
suggested 'That homogeneity is quite possibly 
obtained by a long continued pan -mixture of 
very diverse racial elements.' Briggs (1955) 
states that Coon, Garn and Birdsell (1950) 
have pointed out succinctly that emigrant 
groups which once formed part of a single 
homogenous population, but have moved away and 
settled in different areas, tend to develop 
distinctive hereditary differences in their new 
and different habitats, whereas immigrant groups, 
descended from different stocks and coming from 
widely separated places into a single area where 
they have joined to form a united population, 
tend to blend progressively into a homogenous 
whole under the combined influence of inbreeding 
and common ecology, social structure and 
environment, in general. 
It is apparent that the present study 
involves dealing with a constellation of groups 
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which severally at least and very likely as a 
whole were subjected to those levelling influences 
that Coon, Garn and Birdsell postulate as the acti' 
agents of racial homogeneity. 
The validity of the types distinguished in thi 
study has been sufficiently established both metric 
and morphologically. The presence of two or more 
such types within each region can be accounted for 
either of two ways. Most simply, it may be assume 
that these types represent the parent stocks postul 
by Keith (1916) with their distinctive characters o 
partially blurred by interbreeding. Alternatively 
can be argued that the original stocks are so compi 
blended as to be no longer recoverable; the obsery 
types would then be secondary segregates produced b 
geographical or social isolating forces within the 
composite population. 
Com.arison with the results of other authors: 
Before the present South Asian series are 
compared with the available data from the same and 
the neighbouring regions, it is essential to 
consider the exact areas from which the material 
for the present study has been obtained and the 
relation of these areas to surrounding countries. 
South East Asia: 
South East risia lies between India and China 
(Cressey 1952). The realm includes two distinct 
geographic provinces: peninsular Further India. 
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Sian and( Shan States lies the true peninsula 
country stated above.' (Buxton 1925). 
In the Zalay peninsula the greater part of 
the country consists of wild and untamed jungle. 
Amongst the inhabitants of the ijalay Peninsula 
Annandale and Robinson (1903) state that it is 
possible to distinguish two distinct types. 
They are Sakai and Seetang tribes. resides this, 
there are the coast folk of Trang, the Yialays of 
Perak, and the Malays and Siamese of Patani and 
Senggora. 
The last country is -Borneo which has been 
well described by Bonin (131). 
harrower (1928) states, 'ieli"_ble compar &rive 
material is unfortunately scarce.' However, 
the material used in the present study consists of 
several crania from each of the South East xsian 
countries as described above. (Table I.) 
South Last Asian cranial series. 
Turner (1899) gives a documented account of 
37 male Burmese crania which were received by him 
from reliable sources. Some, but not all, of these 
specimens are included in the present study. Table 
XIV gives the mean values for the principal 
measurements and indices in 't'urner's series and in 
types Bl and B11. 
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TABLE XIV. 
Type B11 Turner's 
Series 
Character T.,rpe Bl 
Burmese 
Length 177.04 168.04 172.8 
Breadth 134.52 137.91 141.7 
Cephalic Index 75.55 81.46 82.1 
Basi -Bregmatic height 134.76 133.77 135.1 
Length- height index 75.07 78.91 78.2 
Byzygomatic breadth 132.03 132.32 133.7 
4Tinimum frontal breadth 93.21 92.09 93.1 
pper facial index 51.06 51.68 52 
Nasal index 48.09 48.23 48.6 
frbital index 82.21 83.05 85.0 
Inspection of Table XIV shows that the cranial 
length measurement of Turner's series falls almost 
midway between those of Types Bi and B11. This 
would suggest ät Turner's series included 
representatives of., both these types. The cranial 
breadth measurement, however, is strikingly higher 
in Turner's series. This cannot well be explained 
by a difference in the technique of measurement. I 
might be that the part of Turner's series not avail 
for t__is study consisted of exceptionally broad sku 
Alternatively, the non-Burmese samples of Types B1 
and Bll may be supposed to be narrower than the 
ble 
ls. 
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Burmese. In the other measurements considered 
t}-le differences are too small for any significance 
to be attached to them. 
Tildesley (1920 -21) examined 142 skulls of 
which her three male groups A, B and C are taken 
into account here. She gives no reliable 
documentation regarding the source, sex etc. of 
skulls, as Turner does for his Burmese series. Sh 
says, 'The collection of skulls which forms the 
subject of the present study was procured from the 
neighbourhood of Moulmein in the sorithern part of 
Burma.' She states further that, 'The territory 
which stretches from the Namkin mountains in the 
north down the whole length of the Irrawady river, 
arid still further down the coast towards the 
i'Ialay peninsula, and is administered under the 
name Burma, embraces many racial units which might 
be classed together generally as Burmese, but of 
which the Burman proper is only one. The request 
was for purely Burman skulls, but it was evidently 
difficult to ensure this, and the collection of 142 
skulls includes some that are of a different racial 
type from the majority.' Table XV gives the 
mean value of the characters of Tildesleyt s A, B 
and C male Burmese series and for comparison with 
these, the figures for the same characters for 
types Bl and 311 (South Last Asian) of this series. 
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TABLE XV . 





C.L. 1/7.04 168.64 173.5 173.8 176.7 
C.B. 134.52 137.91 143.7 1.41.1 140.4 
C.I. 75.55 81.40 82.9 80,4 79.i 
B.B.H. 134.76 133.77 136.0 134.7 139.1 
L.H.I. 75.07 78.91 78.5 76.7 73.9 
B.B. 1,J2.03 132.32 134.0 131.7 126.7 
iri.F. B. 93.21 92.09 .:14.3 89.7 90.7 
U.F.I. 51.06 51.68 - - - 
E.I. 48.09 48.23 52.7 51.0 46.3 
0.I. 82.21 83.05 MIN 
Table XV shows that in the characters listed 
Tildesley's series A and B differ but little from 
each other (or from Turner's series). Again., the 
one noteworthy point of difference between these 
series and types 31 and B11 lies in the cranial 
breadth. Tildesley's series C, on the other hand, 
is sharply set apart by its longer and higher 
braincase and narrower face and nose. These 
characters suggest a comparison between Tildesley's 
series C and the Indian types. 
Table XVI shows the mean values given by 
Bonin (1931) for the characters of male crania from 
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Borneo, Java (Bantam and Batavia), and a third 
series containing crania from various parts of 
Java, compared with those of the South East Asian 
types. 
TABLE XVI. 
Character Tjrpe 31 Type B11 Borneo Java 
(B&B 
Java 
C.L. 177.04 168.64 176.6 169.9 173.7 
C.B. 134.52 137.91 138.2 140.0 142.2 
C.I. 75.55 81.46 78.4 83.0 82.0 
B.B.H. 134.76 133.77 134.8 134.4 135.5 
L.H.I. 75.67 78.91 76.5 79.2 78.1 
J.B. 132.03 133.32 1,31.9 12.0 134.7 
M.F. B. 93.21 92.09 93.3 90.8 93.1 
U.F . I. 51.06 51.68 - - 
L.I. ti 78.09 48.23 51.4 51.0 51.G 
0.I. 82.21 83.05 80.4 80.9 80.8 
An inspection of fable XVI shows that Type B1 
and the Borneo series are very similar in the mean 
values of their characters, except that the Borneo 
skulls are somewhat broader; the differentE is 
however less than in the case of th:e South east Asi 
series. Type B11, while differing from the .6orneo 
series, is similar to the first Java series (Bantam 
anct Batavia). The second Java series has larger 
an 
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braincase characters than the first, but its 
indices are very close to those of Bll. 
It will be seen from Table I that group Bl 
includes both Continental and Indonesian (principally 
Bornean) crania, whereas group Bll is almost 
entirely Continental series. There are however no 
Javanese specimens in our series. However, there is 
nothing inherently improbable in the suggestion that 
the Bornean population conforms essentially to our type 
Bl anâ. the Javanese to our type B11, while on the 
mainland these two types exist side by side. 
Turner (1907) examined few Malayan skulls 
and says, 'Several specimens are indeed marked Male 
without any further information.! Tildesley in 
describing her Mal ayan series says, 'The skulls 
of the Malayan series have been assembled from the 
various islands of the Malay Archipelago, which we 
are aware contain a considerable Indonesian element 
She further points out, 'There can be equally littl 
doubt, however, that b: is not meant the pure 
Malay race, but any of the kindred races scattered 
upon those islands which are now more usu_aily 
grouped under the broader term Malayan.' A 
comparison is made between the larger Malvin serieti 
of Tildesley and tyre Bl and type B11 in Table XVII. 
TA Bl,i, XVII/ 
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TABLE YVIi. 
Character Type Bl T-re 311 Malayan series 
C.L. 177.04 168.64 17A.7(78) 
C.B. 134.52 137.91 142.2(77) 
C.I. 75.55 81.46 81.7(77) 
B.B.H. 134.76 133.77 137.4(76) 
L.H.I. 75.57 78.91 - 
_:".F.B. 93.21 92.09 93.4(72) 
U.F.H. 68.09 69.55 70.1(73) 
B.B. 132.03 133.32 133.2(75) 
U.F.I. 51.06 51.68 52.6 
L.O.I. 82.21 83.05 86.0 
I.I. T 48.09 48.23 50.4 
Table XVII shows that the dimensions of the 
braincase cranial length, cranial breadth and 
basi- bregmatic height are markedly larger in the 
Malayan series, but the cranial index is almost th 
same as that of Type Bll. In size of braincase 
this Malayan series corresponds very closely with 
Bonin's second Javanese series (Table XVI). 
The Indian Peninsula with Jsylon: 
The people of India are not just a collection 
of individuals, but a mass of corporate entities, 
whose numbers, names, characters and functions are 
infinitely diverse. In spite of a general 
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resemblance of all these entities both on the 
practices they observe and in the mechanism by 
which each is maintained as a separate unit, all 
these entities are vastly different. These 
entities which form the invariable and necessary 
framework of the most complex form of organization 
in India, passing under the name of the Caste 
system, are the ultimate units of importance for 
anthropological study. An attempt will be made 
here to describe one of the essential features 
common to all these hereditary entities, namely 
01!e of the laws governing their marriages. This 
law has a twofold asped.t. It permits an individu ..l 
to marry within his own entity and forbids him to 
marry with a narrower section inside the entity. 
These exogamous sections vary widely in their 
limits, titles and definition. The enforcement o' 
this law is carried out essentially by custom, an 
authority both tenacious and capricious yet very 
powerful in its immediate action. However, it 
is essential to point out that in recent times 
intermarriage between different groups and even 
between Indian and non -Indian individuals has 
begun to take place; but the percentage of such 
marriage is so low that it will not affect the 
vast population of India for a long time. 
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Inhabitants of India: Out of a total population 
of 356,891,624 (Indian Census 1951) approximately 
75.9: are Hindus, 13.8;., Moslems, 6.6;`; Tribes and th 
remaining 3.7 - of the population is divided among 
Christians, Sikhs, Ja.ins, Buddhists, Parsees and 
Jews. 
Hindus are the most numerous inhabitants of 
India. Two features Which are common to all 




(2)the Gaste system. Veda are the ancient 
Indian scriptures in Sanskrit language. 
Whatever little evidence is available shows 
clearly that the most diverse forms of racial 
elements have entered into the composition of these 
Hindus. Archaeological excavations of Mohenjo-Dar 
and Harappa have shown that there existed a 
civilization now known as the 'Indus Civilization' 
which flourished round about 3000 B.C. Linguistic 
evidence is available to show that there were 
groups of people indigenous to India and now 
known as 'Dravidians' who probably had intercourse 
with the people of 'Indu$ Civilization'. The 
most important groups of people are, however, the 
'Aryans' who came in large numbers, century 
after century, in successive waves of immigration. 
In addition there are described invasions of a 
number of nomadic tribes like Sakas (or Scythians ) 
and Huns, for some centuries before and after 
e 
o 
Christ. At the same time, aborigines throughout 
India have been absorbed into Hinduism from its 
earliest stages to the present day. The aborigine - 
are the earliest known inhabitants of India, and 
are classified by census authorities as tribes, 
living mostly in remote forests and fastness of the 
hills. These various elements go under the all - 
embracing title of 'Hindus'. An obscure but 
important question is, at what stage did the process 
of endogamy originate to keep these elements 
biologically diverse? The germ of this 
process is seen in a later hymn of the earliest 
Veddah, the higveda; but it is difficult to decide 
whether it was only theoretical or practical. 
Moslems form less than about one seventh of the 
population of India. A small portion of it 
consists of descendants of immigrants, who cane 
to India as Muhammadans from the eighth century 
onwards, while a vast majority of it are 
converted Hindus, who either joined Islam from 
conviction in response to the teaching of 
missionaries or responded to the pressure 
applied by zealous Loslem rulers. The institution 
of caste existing at the time of their entry 
into India has penetrated the religious barrier 
of Islam. This can be seen by the following 
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three well- defined groups among its fold: - 
(1) descendants of Muhammadan immigrants, 
(2) Hindu converts marrying freely with other 
Moslems, and 
(3) Hindu converts retaining their former 
prohibition of marrying outside the caste. 
Out of the remaining communities an account 
of Parsees and Indian Christians are of interest. 
Parsees are the descendants of the people who 
fled from Persia after the fall of the Zoroastrian 
.Jmpire in A.D. 651. After wandering about for 
neaîly a hundred years they were permitted to 
settle down on the west coast of India. It is 
not known whether they brought women with them or 
took them from the neighbouring people in India; 
but after that time they do not seem to have had a 
matrimonial relations with other people in India. 
They number 114,890 residing mainly on the west 
coast. 
Indian Christians: Christian missions have 
been active, particularly in southern India, 
from the beginning of the sixteenth century, and 
the Christian population is largely, thourh not 
entirely, composed of converts from the poorer 
classes, who were resentful of their social 
position in the Hindu community. They number 
Sa3So..4n 
y 
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6,040,665. Religious barrier here also has been 
cut across, giving castes like 'Brahman Christian' 
and 'Sundra Christian'. 
The population of Ceylon bears a close 
relationship to that of southern India of which 
the island is really a disconnected part. 
'Ceylon was originally a portion of India, 
and the earliest inhabitants of both the island 
and southern India could not have been materially 
different. Our island is just mentioned in the 
'Mahabharat', but it is the scene of many an 
exciting incident in the 'Ramayana', the other 
great Indian epic. These incidents apparently 
describe the beginnings of incursions into Ceylon 
by more civilized tribes of which one has become 
historical. 
In the fifth, possibly the sixth century B.C., 
a company of invaders found their way to the Island 
under a leader named Vijaya. In due course, they 
overcame the aboriginal tribes, and formed a 
nation of their own which survives to this clay as 
the Sinhalese nation:(Blaze 1924). 
Among the peoples of Ceylon the Veddahs have 
proved to be of the greatest interest to 
anthropologists. 'The Veddah country at the 
present day is limited to a roughly triangular 
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tract lying between the eastern slopes of the 
central mountain massif and the sea.' (Seligmann 
1911). This race is quite distinct from the 
other peoples of Ceylon. A large majority of 
population including the Veddahs which are clearly 
related to the Dravidians of southern India with 
whom they are also related linguistically. 
Buxton (1925 states ''There is also another elemen 
in the population which Haddon. believes is akin 
to what he describes as the Indo- Afghans . 
Risley's Indo- Aryan, modified by contact with 
Veddah .' Ceylon is in a way at the very end of 
Southern Asia, and has an admixture of most of 
the faces which have at various times ouured into 
India. 
It has sometimes been argued that cranial 
collections from India are likely to be not 
representative of the Indian population at large, 
since in the principal non -Moslem communities cremation 
is the regular method of disposal of the dead. 
In fact, however, there have always been so many 
exceptions to this rule that no difficulty has 
existed in obtaining skulls representing all 
sections of the population. The available record 
regarding the material used in this study leave 
us in no doubt as to the sour ̂ e of each and every 
specimen. 
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Plate No.1 Vol. II, shows a map of India, 
Ceylon and neighbouring countries, and gives the 
sites of origin of the crania used in this study. 
:each such site is marked with the letter S. The 
Indian and Ceylonese material used in the present 
study has been well document ated, and is known to 
originate from this area. 
Indian Cranial series: 
Turner (1900) gives an account of 65 male 
skulls 16 of which are of the Dravidian tribes 
13 of Munda and Kol, 5 of Bhumij and Turi race, 
6 of Juanga and various tribes or castes and 25 of 
Oriya which he divided into two groups c ar! or i.s ing 
22 and 3 crania respectively. 
A comparison is made in Table XVIII between 
the means of some of the important characters of 
Type I 1, Type I 11 and Type I 111 of the Indian 
series with the means given by Turner for the 
Dravidian skulls recorded by him. 
TABLE XVIII./ 
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Type Ill Tyne 1111 
C.L. 173.67 180.54 177.14 177.5 
C.B. 132.87 128.00 128.94 126.5 
C.I. 76.8 72.30 72.30 71.2 
B.B.H. 133.83 133.97 131.56 135.0 
L.H.I. 76.71 73.82 73.9 76.0 
H.F.B. 94.0 93.89 91.12 - 
, P.B. 127.29 124.54 123.85 121.5 
U.F.I. 51.46 52.00 51.55 50.2 
L.O.I. 79.92 78.46 79.00 83.0 
N.I. 46.42 48.79 48.90 53.4 
Inspection of Table XVIII shows that the 
Turner series of crania agrees most closely 
with Type 1 111, the mean values for cranial and 
byzygomatic breadth being indeed even lower in the 
Turner series. In the basi- bregmatic height, 
however, the Turner series considerably exceeds 
I 111, attaining a hypsicranial mean length -height 
index as in Tyne I 1. The high nasal index at 
the Turner series is also noteworthy. This 
difference can hardly be due to v7riations of 
techniçue; it is possible that it reflects the 
presence in the Turner series of unrecognised 
Ats of the Tnegroid' group of South Indian 
crania to which reference has been rnac7e. 
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The remainirL crania examined by Turner 
fall in the same range of measurement as that 
recorded for his Dravidian series except for 
the cranial index in the 25 Oriya skulls in which 
3 are recorded as brachycranial (range of cranial 
index is from 80.8 to 88.2) and 22 are recorded 
dolichocranial (range of dranial index is from 66.7 
to 79.6) by him. 
Turner (1906) further gives an account 
of 7 male Tamil Sudra, 4 of male Pariahs, 14 
of male Thugs and one male Badaga, all well 
documented crania. 
Table XIX shows the means of some of the 
important characters of Type I 1, Type I 11 and 
Type I 111 of the Indian group with the means of 
the characters given by Turner for his two Tamil 
series here labelled A and B. 
TAT IE XIX./ 
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TABLE 
A 
Character T_,rne Il Tarne Ill Tvne I111 Tamil 
Series 
(3) 
C.L. 173.67 180.54 177.14 174 
C.B. 132.87 128.00 128.94 141 
B .B . H . 133.83 133.97 131.56 140 
iï.C. 488.34 496.60 490.60 507 
L.N.I. 76.71 73.89 73.90 80.6 











In Table XIX comparison of the mean 
dimensions of the Tamil series A with Tamil 
series B shows that the mean length is 
similar in both groups, but the mear. 
C i v'c t_1Rq@rmw.cf. 
cranial breadth, height and horizontale -i.-e are 
distinctly greater in the A series. Comnarison. 
of Turner's measurement of both Tamil series 
with the measurements in the Indian series reveals 
that all the three ternes are similar to Tamil 
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series B in regard to the means of some of the 
measurements....Ç to addition the cranial indices 
are considered then Type I 1 approximates more 
closely than types I 11 and 1 111 to the Tamil 
series B means which are extremely close in 
regard to cranial.length, cranial breadth, 
basion -bregmatic height and horizontal circumferen 
comparison of the characteristics of 
Dravidian tribes and Tamil crania from Madhya 
Pradesh (Central Province) and Southern India has 
been made by Turner (1906), who says, 'In both 
series the crania were elongated and dolichocephal 
an occasional cranium having an index in the lower 
term of the mesaticephalic group; in both the 
nasal index was platyrrhine or mesorrhine, a 
leptorrhine index being exceptional; in both the 
upper jaw was orthognathic, in the Tamils no 
cranium was prognathous, and in the previous 
ona. vn 
Dravidian series only /thirty six crania had so 
high an index; in both the prevailing orbital 
index was low or microseme; in the previous 
series the mean maxillo- facial index was low or 
chamaeprosopic, in the Tamils the mean index was 
e. 
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with a wide variation in each series, was in 
the mean brachyuranic.' 
The other Turner series is of 4 skulls of 
male Pariahs. Turner (1906) says, 'A feature 
in this series of skulls was the swan range 
of variation in most of their important dimension 
which pointed to a uniformity in type.' 
Comparison is made in Table XASZ between the 
means of some of the important characters of 
,Type 11, Type I 11 and Type I 111 of the Indian 
series with those given by Turner for his 
Pariah series. 
TABLE XC _.. 
Character Type I 1 Type I 11 Type I 111 Pariah 
series 
C.L. 173.67 180.54 177.14 175.5 
C.B. 132.87 128.00 128.94 126.5 
B.B.H. 133.83 133.(.;7 131.56 131 
H.C. 488.34 496.60 490.60 489.5 
L. H. I. 76.71 73.82 73.90 74.6 
0.1. 75.85 70.50 72.44 7A1 
U.F.I. 51.46 52.00 51.55 49.6 
N.I. 4 .42 48.79 48.90 54.7 
From an inspection of the Table XIX it will 
be seen that Type I 111 is nearly similar to 
- 131 - 
the Pariah series in cranial length, cranial 
breadth, basion- bregmatic height, length- height 
index and upper facial index and horizontal 
circumference. The other Indian types show fewe 
similar characters. 
The skulls of fourteen Thugs form another 
of Turner's series. He examined and recorded 
the mean measurements of these skulls which are 
compared below in Table XXlwith Indian group 
comprising of Type I 1, Type I 11 and Type I 111. 
TABz,i+; XXG 






L. Lr. I. 
11.1. 
L.G.I. 
173.67 180.54 177.14 179 
132.87 128.00 128.94 130.6 
133.77 133.83 133.97 130.7 
75.83 70.50 72.44 72.9 
76.71 73.82 73.90 73.3 
46.42 48.79 48.90 49.8 
79.92 78.46 79.00 85.5 
The inspection of Table XXI reveals that 
the means of several characters approximates to 
each other in Types I 111 and I 11 and the Thug 
series. However, Type I 1 düfers from it. 
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The other series of cranium examined by Turner 
consists of three Bhill crania from Rajasthan 
(mentioned Alira jpur state by Turner) . He (1913) 
records the measurements of these crania and gives 
the means of some of the characters which are 
compared in Table XXII with Indian series 
comprising Type Il, Type I 11 and Type I 111. 
TABLE XXII. 
Character Type I 1 Type I 11 Tyne I 111 Bhil 
series 
C.L. 173.67 180.54 177.14 173 
C.B. 132.87 128.00 128.94 126.1 
C.I. 75.83 70.50 72.44 72.9 
;3.B . H. 133.83 133.97 131.56 124.8 
L.H.I. 76.71 73.82 73.90 72.1 
B.H.I. 100.71 104.21 101.76 98.0 
C.F.I. 95.79 96.93 95.75 67.3 
The comparison as made from above in Table 
XXII shows that there is a marked difference 
between the means of the Indian series and that 
of the Bhil seri.es_. However, it will be seen 
that the Bhil cranium falls into the dolicho crania 
group along with types 11 and I 111. 
Tildesley (1920 - 21) provides measurements 
of a Hindu series, regarding which she states, 
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'The final table has been confined to crania 
from the North asterh part of India, Mainly 
Bengal, but including a few from round Benares, 
Allahabad being our Western limit.' 
A larger pooled Hindu series is provided by 
Woo and 1J =orant (1932). These series are 
compared with the three Indian types of this 






Character type I 1 Type I 11 Tye I 111 Tildesley's Woo an C. -=o r ant 
(Hindu (Pooled ._indu 
series) series) 
C.L. 173.67 180.54 177.14 175.4(33) 176.3(91) 
C.B. 132.87 128.00 128.94 132.3(69) 132.3(91) 
C.T. 75.83 70.J0 72.44 75.8(33) 75.1(91) 
E.B.H. 133.83 133.97 131.56 131.5(10) 133.3(91) 
L.H.I. 76.71 73.82 73.90 75.8(10) 75.7(1) 
.1-'.B. 94.00 93.89 91.12 92.4(10) 92.1(91) 
U."w.H. 68.08 65.36 64.38 63.8(9) 66,4(61) 
2).B. 127.29 124.54 12.3. 85 126.8(32) 14.3(79) 
U.F.I. 51.46 52.00 51.55 
L.O.I. 79.92 74.46 79.00 66.3(45) 
.I. 46.42 48.79 48.90 49.7(4 ) 50.6(88) 
- 
Inspection of Table XXIII reveals that the meals 
characters of Tildesle.y'sindu series are very 
close to those of Type I 1, except that the face 
is shorter and the nose proportionately broader; 
in these respects `lildesley's series approaches 
Type I 111. `too and Morant's series takes up a 
.position more clearly intermediate between Types 
I 1 and I 111, having a greater cranial length and: 
smaller facial breadth than Tildesley's series. 
Tildesley (1920 - 21) has also recorded a 
series 'brought over by Dr. Short from .L-dras in 
1878, and belonging chiefly to the Maravar tribe, 
a Dravidian stock from the Madura district of the 
Madras Presidency.' The available means for this 
series (Table XXIV) place it midway between Type 
1 1 and Type I ill. It differs conspicuously fro 
Turner's so- called Dravidian series, being both 
shorter and broader. This discrepancy seems to 
indicate that there is no unity of type among 
the Dravidian peoples. 
Harrower (192S) has recorded a Tamil series [Z ¢Pe xxt0. 
The male skulls of this series have been used 
in the present study. i,iorphologically they can be 
distributed among all three of the Indian types. 
It is therefore not surprising that the means of 
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Types 111 and I 111. These Tamil crania are lar:er 
in most dimensions than t'urner's Dravidi ans or 
Tildesley's Maravar; in the braincase characters 
they agree with Turner's 'Tamil B series. 
The pooled Veddah series of Woo and dlorant 
(1931) takes up an intermediate position between 
Type I 11 and Type I 111. It is clearly almost 
impossible to establish any major metrical 
criterion for distinguishing Veddah from other 
South Indian crania. 
The clear -cut differences between Indian and 
both South East Asian and Chinese crania establish 
the Indian series as the easternmost part of an 
essentially Western block of cranial types. It 
therefore legitimate to compare the Indian types 
with those recognised by Angel (1944) in his easte n 
I editerranean material. Three of the six types 
recognised by him, Type F (Dinaric- Mediterranean) 
Type B (Classic Mediterranean), and,Type D 
(Nordic- Iranian), show morphological resemblances 
to the Indian types. The mean measurements of the se 
series are set out in Table XXV. The greatest dea.ree 
of resemblance is found between Type I 11 and Ange 's 
Type B; most of the means of these two series are very 
similar, but the Mediterranean series has a considerably 
largar cranial breadth. Angelis Types D and F ar 
both considerably larger in almost all dimensions 'h 
any of the Indian series. 





























510.9(16) 488.34 506.9(41) 496.60 525.9(39) 490.60 
368.7(16) 358.18 366.7(43) 360.75 381.6(36) 361.80 
126.3(12) 125.63 123.4(33) 128.46 128.3(39) 125.58 
128.5(12) 126.88 1?9.0(32) 128.43 129.6(36) 124.20 
118.7(11) 106.75 116.1(27) 110.50 123.2(32) 111.80 
309.9(17) 316.00 302.0(40) 309.54 372.6(37) 306.60 
181.7(19) 173.67 181.8(54) 180.54 189.2(44) 177.14 
142.7(18) 132.87 135.3(58) 128.00 140.3(43) 128.94 
1.35.4(16) 133.83 131.1(43) 133.97 135.0(36) 131.56 
100.8(15) 98.54 98.0(41) 99.89 102.7(34) 98.70 
133.9(18) 127.29 125.5(24) 124.54 131.6(33) 123.85 
95.2(17) 94.00 93.2(47) 93.89 97.7(45) 91.12 
112.2(11) 109.38 109.1(29) 111.00 113.8(36) 108.06 
114.3(12) 110.17 115.2(28) 114.07 110.6(33) 111..24 
98.7(12) 90.17 96.3(24) 91.64 101.5(27) 92.68 
96.0(15) 92.50 93.8(28) 95.18 97.4(3.-) 91.26 
71.7(19) 68.08 66.7(30) 65.36 71.1(37) 64.38 
52.0(19) 49.79 49.2('3) 49.2.5 52.0(36) 48.42 
24.5(19) 23.17 23.8(31) 24.18 24.8(37) 23.76 
33.1(15) '71.96 32.2(31) 31.00 32.8(34) 30.82 
39.7(15) 39.83 38.1(33) 39.22 39.7(34) 38.86 
98.7(17) 95.35 95.8(32) 95.82 98.6(32) 94.83 
78.6(18) 75.83 74.6(54) 70.50 74.1(43) 72.44 
74.3(16) 76.71 72.1(72) 73.82 71.7(36) 73.90 
94.8(16) 100.71 96.3(42) 104.21 96.3(36) 101.76 
66.5(16) 73.54 68.8(46) 75.00 69.7(41) 72.69 
93.7(17) 95.79 92.4(24) 96193 93.4(33) 95.75 
53.3(18) 51.46 52.8(21) 52.00 54.:8(32) 51.55 
84.5(15) 79.92 84.1(3C) 72.46 83.6(33) 79.00 
46.9(1_9) 46.42 48.4(31) 48.79 48.1(36) 48.90 
- $19 - 
A consideration of the Lgyptian cranial 
series tabulated by Pearson and Darin (1924) has s 
that none of them resemble any of the Indian 
series as closely as Angel's Type B does Type I 1 
The differences are so great that it seems un- 
necessary to reproduce Pearson and David's 
measurements here. The one point of significance 
which emer"es is that except for Angel's Type B, 
all these Mediterranean series are conspicuously 
larger in almost every dimension than the 
Indian series. This emphasises the small size 
and predominant narrowness of the Indian cranium. 
OWE 
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China and Tibet area: 
The Chinese Republic extends over an area 
which probably extends four million square miles 
and embraces the eighteen provinces and the 
Island of Hainan and has a population of four 
hundred million: The population of China today 
is far from uniform. Although the Chinese 
themselves comprise the great majority, there is in 
addition in the north a not inconsiderable Manchu 
element, while in the south there is considerable 
non- Chinese element consisting of aboriginal people 
called "?'ciao tse" by the Chinese together with the 
peoples of Tibeto- Burmese speech, like the Lola and 
other tribes of the Western marches. 
'The published data on crania and the 
measurements on the living, both published and 
unpublished, seem to indicate a broad division 
of the present population into a northern and a 
southern or more strictly, north -eastern and 
suth- eastern group.' Dixon (1923). Buxton 
(1925) states, 'Morant believes that the southern 
Chinese link up in three directions, other than 
their linkage with the northern Chinese. First, 
they are connected to what he has described as 
Tibetan A. Secondly, they are linked with 
the Annamese. The latter people have possibly 
- 141 - 
mixed with other elements, but as will be 
seen physically they are hardly to be distinguish 
except as a local race from the southern 
Chinese. To the north i:Lorant links the souther 
Chinese with Japanese. Finally, north Chinese 
are linked with Koreans.' Plate Yo. . 1, vol. II 
shows China and the neighbouring countries. 
TABLE XXVI./ 
d 
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Table XXV shows the means of some of the 
important characters of Type Cl and Type Cll of 
the Chinese group of the present study with the 
range of measurements of male Chinese crania 
recorded by -krner (1899) of eleven adult male and 
two female Chinese skulls. He says, 'I may, 
however, state that one skull obtained at Chusan 
was dolichocephalic (index 74.3), seven were 
brachycephalic, five were mesaticephaiic.' And 
he again says, 'even if we include all the 
specimens the cephalic index works out with a mean 
of 81.2, and if the doubtful specimens be excluded 
it is a little higher, and the mean of the entire 
suries is brachycephalic.' 
TABLE XXVI 




C.L. 168.98 179.97 166 - 182 
C.B. 143.04 137.00 133 - 150 
C.I. 84.20 7o.03 74.3-89.3 
B.B.h. 135.29 1-e.36 126 - 144 
L.H.I. 79.98 75.07 70.4- 83.9 
M.F.B. 91.02 90.85 86 - 100 
B.B. 133.39 l.) 1.58 124 - 141 
U.F.I. 52.81 53.39 47.4- 55.5 
L.O.I. 85.35 86.52 76.3- 100 
N.I. 45.53 46.55 42.8- 55.3 
- 143 - 
Inspection of Table XXVI shows that in their 
means the measurements of the characters shown 
all fall within the range of measurements recorded 
by Turner for his Chinese series. 
Harrower (1926) studied 36 Hokien male Chines 
crania and later (1928) 39 Hylam male Chinese 
crania. Both these series of cr is have been 
utilised for the present study. The means of 
the measurements for these two series of Chinese 
crania and for Type Cl and Type Cll of the present 
study are given in Table XXVII. 
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Comparing the means of some of the characters 
it will be seen from Table XXVII that Type Cl is 
extremely close to the Hylarn and Type C11 to the 
Hokien series. The differences in the means betw -en 
the Hylarn and Cl and the Hokien and C11 series are 
due to the inclusion of additional Chinese Urania, 
and perhaps in some cases to differences of 
technique. 
Tildesley's (1920 - 21) material consists of 
male Chinese crania and vYOO and Yorant give the data of 
a male Chukchi series. The means of the data of 
these series are given in Table XXVII. It will be 
seen from Tab1eXXVII that Tildesley's Chinese series 
is intermediate between Types Cl and Cll, but much 
closer to the latter. The Chukchi series is close 
to Type Cll and even closer to Harrower's Hokien 
series. 
These comparisons emphasise the contrast between 
the two Chinese groups, which can be typified by 
Harrower's Hokien and Hylam series. Harrower hims if 
suggests that 'the Islam Chinese are the product of the 
blending of Chinese proper from the northern provin es 
with the aboriginal whose affinities are with the 
Shans.' If this view is correct, Type Cl should reveal 
a closer affinity to the South East Asian types than does 
C11. 
- 146 - 
It has in fact been found that in many 
characters,both metrical and morphological, 
Types Bl and Cll tend to fall together, and likewis 
Types Bll and Cl. It is however very difficult 
to decide whether there is a greater degree of 
resemblance between Bl and Cll or between Bil and C . 
This set of characters is cut across by another, 
most manifest in the facial skeleton, which 
associates Cl and Cll and differentiates both from 1 
and B11. (Table XXVI I I) . 
The few Tibetan skulls studied also Drove to resemble 
Type Cll. Morant Ilas measured a larger number of 
Tibetan one) he has divid d 
into two groups, Tibetan A and Tibetan B. In 
Table XXVIII the means of these two series are comp red 
with t' o se of both the Chinese and the South mast A- ian 
types. The Tibetan B group clearly shows a genera 
correspondence with Types C11 and Bl, although the 
Tibetan crania are on the average larger and 
particularly broad -faced. The 'Tibetan A group, ho ever, 
does not show an equal degree of correspondence with Types 
BI1 and Cl. It rather takes s up an intermediate 
position between 31 and B11 or between Cl and C11. 
There is indeed a much greater similarity between t e Tibetan 






































































































































































































































































































































































































































































































































- 148 - 
Buxton (1925) says, 'I._orant believes that 
there are in Tibet at least two distinct races. 
One of these, that from the southern provinces 
in the neighbourhood of Sikkim, which he calls 
Type A, is closely allied to the Southern 
Chinese, the 'Malayans', and the Burmese. The 
other race is the 'Khams Tibetans'.' Morant 
(1933) in his subsequent paper states th&k his 
Tibetan A is intermediate between the Telalese 
and Southern Chinese. 
- 149 
Comparisons of ,íonoloid with Indian series. 
The forePoing; comparisons have demonstrated 
a belt of related populations, which can be 
broadly classed as Mongoloid, extends eastwards f 
Nepal through Tibet to southern China and southwa 
through Malaya and Indonesia to Borneo. Tbis 
distribution thus forms an arc enclosing the 
Indian region on the-north and east. The bounda 
between .the Indian region and the enclosing 
Mongoloid arc constitutes one of the principal 
racial watersheds of Asia. It can, however, be 
shown that there has been intermixture of peoples 
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Table XXIX shows the means for the South 
Last Asian. and Chinese types of this study in com 
parison with those of the two Hindu series, the T il 
and the Laravar series. The most conspicuous 
differences are shown in the cranial breadth, 
the upper facial height and the byzygomatic breadth, 
all of whic display a consistently lower mean 
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In Table XXX the means for the three Indian 
types of this series are compared with those of 
TildesleyTs three Burmese series, of the lîalayan, 
and of the two Tibetan series. The same contrast 
are revealed as in the previous_ table. It is 
noteworthy, however, that in byzygomatic breadth and 
in nasal index the Burmese c series departs from 
the remainder of its group and aligns itself with the 
Indian type I 1. There is in fact ample reason 
to suggest that the Burmese C series represents th 
intrusion of an Indian ty_,e into the South East As an 
area. 
The I1aga series and its significance. 
This conclusion redirects attention to the Ila:a 
area of Assam as constituting a natural bridge bet een 
the Indian, North Oriental and South Oriental regi n. 
It is in fact the nod2a point of the whole territo 'y 
covered by this survey. 
The series of 19 male Naga crania analysed in 
this study had previously been examined by 'Turner 
(18:9). He divided them into two series, the Chin 
Hills and Tonkal Naga. Table XXXI shows the mean 
measurements of these two series along with the ra 
of three male individuals recorded by Thane (1881) 
It will be seen that the Tonkal Naga series consis's 
of larger crania than the Chin Hills series, but t 
two are very similar in form. 
- 154 - 
Character Chin Hills Tonkal Naga Thane's series 
(Range) 
C.L. 176.8 180 173 - 179 
C.B. 132.5 137.6 119 - 142 
C.I. 75.0 76.4 75.0 - 80.2 
B.B.H. 129.8 136 133 - 145 
L.II.I. 73.4 75.7 73.3 - 81.9 
M.F.B. 90 94.7 83 - 110 
U.F.E. - - 59 - 67 
B.B. 127 146 134 - 137 
U.F.I. 50.4 52 - 
L.O.I. 90.2 92.2 83.3 - 94.1 
N.I. 52.1 49.7 46.0 - 59.5 
Turner (1899) comments on 'T'hane's Naga series 
and his own, and says, 'His specimens were, 
however, shorter than mine for though the mean 
height and breadth were almost identical in the two 
series, the mean length of Thane's specimens was 
4 mm. less than in mine.' L-ter on Basu and Guha 
(1931 quoted by Kitson and :orant); and Kitson and 
Morant (1933) studied the collection of skulls made 
during the 1926 expedition organized by the 
Government of Burma into the yaga hills for the 
purpose of suppressing the practice of human 
- 155 - 
sacrificial rites. 
In Table XXXII the mean measurements of the 
male Naga crania of Kitson and Liorant are 




Character Pooled Present suries 
(Range) 
C.L. 181.3(14) 165 - 189 
C.B. 137.9( 8) 124 - 144 
C.I. 76.9(14) 66.83 -. 85.19 
B.B.H. 136.6(16) 126 - 143 
L.H.I. 76.7(11) 70.16 - 84.60 
M.F.B. 92.8(67) 83 - 99 
U.F.H. 66.1(60) 63 - 77 
3.B. 131.6(45) 117 - 146 
U.F.I. - - 
L.O.I. 84.9( 8) 75.79 - 94,86 
N.I. 51.4(20) 41.17 - 53.05 
This comparison shows that the measurements 
of the Naga in the present study are distributed veer 
symetrically around the means for the pooled series 
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It has already been stated (p.103) that the 
present series of Naga crania can be divided 
morphologically into five groups. Two of these, 
comprising eleven crania in all, resemble the 
Indian types I 11 and I 111; two others, compri sin`; 
four crania, resemble one or other of the Chinese 
types, while the last group of four skulls is simi ar 
to the South East Asian type B11. 
T''is small sample therefore contains eleven 
crania of Indian aspect as against eight Mongoloid 
The evidence of the measurements in Table XXXII do : s not 
suggest that the present series is grossly typical 
It seems therefore that there is a larger Indian 
element in the Naga group than is allowed for by t 
generalisation that the =raga 'belong to the great 
Tibeto -Burman family' (Impe:rial Gazetteer of India 
Vol. XVIII, 1908). 
Turner (1899) in his condluding remarks on 
Naga crania says, 'It would seem, therefore, while 
the iLongolian type of feature prevails, that 
departures from that type do occur with sufficient 
frequency to be noticeable. The study of the skulls 
proves that they also possess some diversities 
of character.' The present study not only confirms 
but greatly strengthens this conclusion. 
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Veddah group in relation to the Indian population: 
It has already been pointed out (p.17 ) that t 
means of the pooled Veddah series of Woo , rn.d 
Morant (1932) are almost identical with those of th 
Indian cranial series types 111 and I 111. Table 
XXXIII shows the ra ge of the five Veddah skulls st 
in comparison with the means of the larger series. 
It is noteworthy that these skulls tend to be small 
in comparison with the pooled series. 
TABI,:i!; XXXIII 
VEDDAH 
Character Fooled Present series 
(Range) 
C.L. 178.6(39) 165 - 178 
C.J3. 128.3(34) 121 - 1.8 
D.I. 72.6(4) 69.93 - 73.33 
B.B.H. 133.2(26) 125 - 134 
L.H.I. 73.4(28) 74.56 - 78.51 
L.F.B. 91.0 88 - 98 
B.B. 124.4 118 - 128 
U.F.I. - - 
I1.0.I. - - 
N.I. 32.2 44.89 - 48.83 
.zdied 
As already stated, one of the five Veddah 
crania examined is indistinguishable from an Indian 
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cranium of Type I 11, but the other four are 
rnprphologically very different from any of the Indian 
types. The Veddah then is basically a morpiioIEically 
distinct type, but there has undoubtedly been ar 
infusion of Indian elements into the Veddah stock. 
Conversely, it has been suggested that the small gr up 
of youth Indian skulls which pmsent Tnegroiid.' 
features can be accounted for by the absorption of 
Veddah elements. 
It has been suggested that the Sakai group 
in Malay represents a remnant of the same aboriginal 
stock as the Veddah. The four Sakai crania included 
in this study afford no definite evidence on this 
subject. As has been pointed out on p.1oti, these 
crania have braincase characters similar to Indian 
Type 111, and therefore in some respects to the 
Veddah, but in the face they show features of the 
Mongoloid types. 
ISI - 
Conclusions and Summary 
1. The collection of South Asian crania in the 
Anatomy Department, University of JAAnburgh, 
comprises 277 intact adult male specimens. Of the4e 
36belong to special groups which cannot be pooled 
with the remainder, and have been analysed separately. 
The remaining 241 crania could be divided in the first 
place into three morphological groups representing 
major geographic areas: 
i. South East Asia (Burma to Borneo) - 55 cr nia 
ii. The Indian peninsula with Ceylon - 102 cr nia 
iii. South China - 84 crania. 
T.is division corresponds to the three primary areas 
recognised by Woo and Morant (1932) . 
2. Following Angel's method of Morphological Type 
Analysis, and grouping the crania by direct visual 
observation, the series can be further divided into 
seven distinct morphological types, two in the 
South East Asian area, designated Type B1 (33 crania) 
and Type B1l (22 crania), three in the Indian area, 
designated Type I 1 (24 cra :pia) , Type 111 (28 crania) , 
and Type I 111 (50 crania), and two in the South Chi 
area, designated Type Cl (51 crania) and Type C11 
(33 crania). 
3. The validity of these seven morphological types 
within the whole series has been tested by analysing 
--IC o 
statistically their measurements and indices. A 
further check is obtained by studying the 
distribution in these types of morphological 
characters not used in the original sorting. The 
characteristics of these seven types are 
summarised in Table XxxIV. 
4. The 36 special crania represent the following 
groups: 
i. Naga of Assam (19 crania) 
ii. Veddah of Ceylon (5 crania) 
iii. Sakai of Malay (4 crania) 
iv. Tibetan (4 crania) 
v. South Indian crania presenting distinctive 
'negroid' features (4 crania) . 
5. The Naga crania studied reveal a mingling 
of Indian, South Asian and Chinese morphological 
types. The Tibetan skulls correspond to the Chines 
type Cll. The Veddah skulls, with one exception, are 
morphologically clearly distinct from the three Indi 
types. It is possible that the 'negroid' South 
Indian group is the product of Veddah admixture. 
The Sakai skulls examined do not throw any clear lig 
on the relationships of this group. 
6. Comparing the metrical results of this study 
with those of previous workers in the saine areas, 
an 
t 
there is a broad agreement in spite of some 
divergences in detail. The Indian area is 
Western or Europoid in its affinities, and is 
bounded on the north and east by regions whose 
affinities are in a broad seise Mongoloid. These 
boundaries constitute a principal watershed in the 
human geography of South Asia. The Naga area of 
Assam lies at this watershed, marking a highway by 
which Indian morphological types have penetrated 
into South East Asia, a process clearly demonstrate 
by TildesleyTs study of Burmese crania. 
Table XYXIV suraarizes the Metrical and Morphological type description of 
the seven types of youth Asian Cranial series. 
Character 
Cranial index 
Length- height index 
Uper facial index 
Nasal index 








Parieto -occipital region 
Ext. Occipital protuberance 
Occipital torus 
Temporal region 
Orbit. Form of Margin 
Orbital slope 
TABLE )(XXIV. 
South East Asian 
Type B1 
Dolichocranial to 





Mes or rhine 
Mi cr o s emi c 
Symmetrical 
Foetal - infantile 
Pentagonoid - Ovoid 
Low, inclined 
Infantile - adult 





Absent - small 
Slight - moderate 
Square - rhomboid 
Oblique 









Normal - reversed 
Adult 
Spheroid 
Low - hi 
verticle. 
inclined - 
Infantile - adult 






Moderate - pron.T u.nced 
Rhomboid - square 
Oblique 
Character South East Asian South East Asian 
Type Bl 
Cheek bones 






Fronto- nasal articulation 
Configuration of lo tiger 
margin of nasal aperture 
Dental arcade 
Pharyngeal fossa 
Posterior enoid process 
Medium.- large 




Type I - Type II 
Moderate 
Horizontal - Concave 
Infantile - prenasalis 
fossa 
Elliptical 
Absence - medium 
Medium 
Type B11 
Large - medium 
Antero - laterally 
Slight 
Absence 
Concave - Concavo- convey 
Type I 
Moderate 
Horizontal - Concave 
Prenasalis fossa 
Semi- elliptical 
Absence - medium 
Medium 
Indian type I 1 Indian type I 11 Indian type I 111 
Concave Concavo -convex or concave Concave - concavo - 
convex 
Type II - Type I Type II - Type I Type II - Type I 
Moderate Moderate Moderate 
Concave - horizontal Concave Concave 
Prenasalis fossa Prenasalis fossa Prenasalis fossa 
Semi -elliptical Divergent, semi -elliptical, Elliptical 
elliptical 
.Medium - deep Medium - absent Medium - deep 
Slight - medium Medium Slight - medium 








Microsemic (below 80) 
Symmetrical 
Adult - infantile 
Spheroid - sphenoid 
Low - high, vertical - 
inclined 









Microsemic (between 80) 
Symmetrical 
Foetal - adult, infantile 
P:entagonoic_ - ellipsoid, 
ovoid 
Low, inclined - vertical 
Adult 






Microsemic (below 80; 
Symmetrical 
Infantile foetal 
Ovoid - pentagonoid 
Low, vertical 
Adult 
Type II, Type III or Type IV Type II - Type III 
Absent Absent 
Protuberant Protuberant 
Round tubercle - sharp edge Sharp edge - round tubercle Round Tubercle 
Small - medium 
Moderate 
Oblong - rhomboid 
Oblique 





S light - moderate, flat 
most frequent 










oblong and ellipsoid 
Oblique 




Chinese type Cl Chinese type C ll 
Concave Concave 
Type I - Type.Il Type I, Type II 
Moderate Slight 
Concave - horizontal Horizontal - concave 
Prenasalis Tossa - anthropine Prenasalis fossa 
Divergent, semi -elliptical, Divergent - Elliptical 
Elliptical 
Absence Absence - medium size 
Slight - medium Medium size. 
Chinese Type Cl Chinese Type 011 
Brachycranial Dolichocranial - mesocranial 
gypsicranial Metriocranial - hypsicranial 
uîesoprosopic Mesoprosopic 
Leptorrhine Leptorrhine 
Mesosemic Mes osemic 
Tcrmal -. reversed Symmetrical 
Adult Foetal - infantile 
Spheroid Ovoid 
Low - high, inclined low, inclined 
Infantile Infantile - adult 
Type II - Type I Type I - Type II 
Absence Absence 
Flat Hemispherical 
Round tubercle Found tubercle 
Variable Ledium - pronounced 
Pronounced - moderate Moderate - pronounced 
Square - rhomboid Rhomboid - sciaare 
Oblique Oblique 
Medium - large Medium - large 
Antero - laterally Antero - laterally 
Some total - pronounced Slight - pronounced 
















Basi on- bregma, . height 
Basion- rasion length 
Bizygomatic breadth 





Foramen magnum length 
Foramen magnum breadth 
Bimaxillar;r breadth 
Upper facial height 
ITasal height 
Nasal breadth 
Left orbital height 
Left orbital breadth 
Biorbital breadth 




xapuT T."O+T-L-Lo aZ 
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